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(57) Abstract: Aliphatic nitrogenous five-membered ring compounds of the general formula [I] or pharmacologically acceptable 
fs| salts thereof; a process for the preparation of the compounds or the salts; and pharmaceutical compositions containing the compounds 
O or the salts as the active ingredient: p] wherein A is CH r or S-; R 1 is hydrogen, lower alkyl, hydroxy-lower alkyl, or lower alkoxy- 
q lower alkyl; X is N(R 3 )-, -O-, or CO-; R 3 is hydrogen or lower alkyl; and R 2 is an optionally substituted cyclic group or optionally 



substituted amino. 
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(57) mm-. 

Tit CI) : 

tf-X^Y- NH-CH 2 ~CO-N^A [\] 

CN 

Ate-CH 2 -;5Gi-S-£3cU 
Xtt-N (R 3 ) -0-, Xli-CO-^b, 

(2) wmnT^T*&^7$;mz2k?, 
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m m m 

5 

^mmnfcis^mjv^^y-viv (dppiv) n^^t 

10 v^7°^v;W^7^-1f IV (DPPIV) tt, #U K£©N*SB 
*6Xaa-Pr oXttXa a -A l a (Xaa^M57>/HtifcoT 

So 

DPPIV (CD 2 6 <h t>$F$tl£) 0^#:|^T©tSfiJ> HSltCM&fcO 
15 V>T, ffi*0,^a*fc3 (Hoist £>, Diabetes, fg47#, II1663-1670JC, 1998 
¥ ; Augustyns£>, Current Medicinal Chemistry, ^6#, ^311-327H, 1999 
^;Meester6, Immunol. Today, ^20#, II367-375K, 1999¥ ; Fleicher£, 
Immunol. Today, JI15#, SI180-184H, 1994^) . 
GLP-1 (^;W*=f>*^^Hl) «, £te£W3-*tt#«fc'f >X 

5Ct^«t5«§t>**. DPPIVIt C0GLP-l£iD*##U 

25 DPPIV0iigMft5!|Slt ^©Mf^ffl^UTrtftttGL 
£fcfc>n&lif»fB (impaired glucose tolerance) £&#T3o 

c DPPivitin «#ic.2S!««*i) mom- mm 
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W»#fif5DPPIV (CD 2 6) ftffi$!BI]BK:&V> 
CODPP I V (CD 2 6) Sfit^BliFUlRk: cfco 

fctlTVi*. U^T^S#^^ViT«^ifiiTttODPP I V (C 

D 2 6) »14*j&«±#UT*0» tf&J£#SW;:«iftl>DP P I VfSttj&tfcfcffi 
StlW*. SSfc, DPP IV (CD 2 6) Hi, HI V©U>/1«-\©ii 

15 £©&£, DPP IV (CD 2 6) *H»f**W4> SE^^A (09* 
fcfc W»*ft, «ttH0U^^) > MfM, 8Kte$&ffi*£SHSS» (AID 

s) , ^mw^-mkoimR^s^hxh^^ft\tmm^^m^ 

DPP I VI*f^«**t*fi:^iltLT 4 M&M#fFW09 8/ 
20 1 9 9 9 8 RXSWO 0 0 / 3 4 2 4 1 tt, DPPI V|fl*ftM3 SWrS 2 - 

#3gw«* «nfcD p p i va*^*^r-r*»f«jigj»»^ai*EJiaift«& 
t»£»-r&*>©T&£o 

25 §gHJ©H^ 

«B*#ft-r*fc«)K:*3fi9l*«tt, «&*fflft©<S*, DPPivi*#ffl 

-« 1 1 ] 



WO 02/30891 



3 



PCT/JPOl/08803 



R 2 -X- 




[I] 



5£*, Ali-CHj-XH-S-^U 



©*j|«*fcttiHtBBtt©t>©*^tf e.ti, tDWM l ~4 ©%>©## 

m.mk 2-7, tQ t)ttft*St 2 ~ 5 ©it^^fctt^R®^©*)©**^ s 

25 8, £Dfott&*»3~6©fe©**#tfSn5. &1R7)V*U>mt LTtt, 
Mfiic 1 ~ 6 , <h D fctfft** 1 ~ 4 ©H^^fe^KM^©*)©^^^ 



Xtt-N (R 3 ) -O-, Xtt-CO-^IU 

r 2 k (i) ti^nr^Tfeiv^ST^oTiissw 



(i i) J£SL -att>U<ttH^ffi*SS"T?*SS, Xtt 



10 



(2) ii$nt^tt)j;^75;s$it, 
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z<do% 7kmm^- ffi j; d » * u . 
*56M0ft^« [i] \z&^x, R'xmznz ^mm^ ii7;^j^ 

#fPJ©fc£tl [I] fcSHT, R 2 T«tl£ 

(i) ¥31, -^%b<«HM^M«MW 

(i i) ¥31. rifeKilHMiiS^tf^n^. 

7zzM v^u^s>;us, v^o^>^;i/S, y^n^fjH, ->#n 

-r>^-;vs, -t>x-;ps, ^^a, fh7tKnt7fm 

7)ijru~)i>&, 7>hV)vm. 7x±>hu;va, &j;tf;me>©-g& 

m -5i>bb<fa=5Rsw**aia6tbTtt, »js^ m*®^ 
x# * sinew saram* i ~ 4 eos^s^*-^ ^©-wxtt^ajj^te 
fnbT^Tt)«fc^ ¥st -s*>b<«=5i^©^gi*^^e>n^« 



WO 02/30891 



5 



PCT/JPOl/08803 



~ 2 m^mmmn^tsmmmmr^x, maxima® 5-7 jta** e> 

\dw)*?~)m. -fS^/'Jy^H, KyVW-lVM, ^V7-J«, 

'5 & -r^yyu;vs, zyvvjvm, hU77u;^ Th^/u;^ 

iwjswak tf^^^n;i/^ ^^e;^U-;I/*, tfu 

tfU5vn;i/«, t^s*^*, tfu^^s, t:^~;i/X> rh 

10 7hH n.t° U V k H n tf U ;\°- k H n 7if If /I- 

t Kn^7iffc*-;Vg> &£tfZ.tit><Z)-~3XU£mm%\LT^Z>m3,&tSi 

tfUv;^ ^7»./nt;«Js>;H!k enntrusw*, ^kHntfaatfUv' 
20 ;ps, */u;i^ -fv*/u;^ ^/wuxm, ^t^uxjn, 7 
v>y , J-;i'S> y*av-;i^ -rv^pv-;i/S> ^-75=-u 
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r ( i ) mm 3-7 0*ata$Hb**», 
( i i ) mm 9~n ©ziai^ftTk**, 
5 ( i i i ) mkmi- , k^jr^ Rwsste^ * ea«n* i~2 rao^nc^ 

(iv) S^ITF* K*«TRt«tJt0 : P^6a«n*l'-3flCDW3IK« 
5~7*aW2fl»#LTfc*:=a^*l**j 

10 r7xn;i/S, v^n^i/jl/S, v7n^>^;i/S> y^n^fjH, 

u*?uK)\,&, -1>#-)V&, <1>7=.)V&s j-7^)Vm, fh7tHDt7 

nu;i/S, -fs^/uji/i, tr^/u^s* MJ7y*u;i^ fh?^^ 

tr^uswak tM^~;i^ *;i/3jsU-;i^ ^tt^'J^H, tfU 
tru^-;^ t:^-;^ tfy^~;i^ t!^-;ws, fh 
^ k K a tf u swat, s; t H □ tf U ^> ? -;i/«> a 6 - k h a 7 -if k-;ws, /\°- 

>^7u;ps, fiyify^s, ^rypku^s, trusts, 
^kHPtfDDtfu^s, ^r/u;i/Ss -rv^yu;i/», ^/+d-'J^vs, 

25 ^/'J^/P*, 7^5y-iH, y>7'J^S, ^av-jn, -fV^o 
r7x-;i^S, 5/^a^5/;vat, Haijy-jH, ^h^VU^S, 
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?x-)im, ^7v'u;i/S> tr^u^S, tM?^-;i/«, 
rtfDU^x;vS, kXUyJH, fci^vx;!^ tWJ-JI* 

trusts* tiuss*^*, ^>h<j-M, <v-f>HU 
10 x;pg, tr on trusts, Hotrnotru^s, *5«t^;ine»©-^ 

n -t:nij^-;H, l-tM^n;^ 4-^;v* 

u-jh, 2 -trusts, 2-t:u5^-;v*, 

15 2— rv-f>HU-;PS, l-f>F'J-»^2 ) 3-y'tHn-lH 

-tfDD [3, 4-b] tfu^>-2— r;vs#j ^tfe>n§. 

^75 7SJ fck #fMtft©t>©"C*oT'b«i:V>}&t, m-X\mi3.% l~2ffl© 
25 M^S^#-r§73/* ( ; &yfeb<ayfl75;l) T?&oTfc«fctr>. 

R 2 -c«$ns rtt^$nTViTt)«kVi73y«j turn, e&snfcT 
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(i i) tru^x^s, ^TVj^a^^^y^Tyu^^es^^n 
10 z>wWiMr : E;wW!:2nfr75.ym ^o$f^u<, 

— -as«^s : 

Any>gf (CI, F, Brl) ;y7yl;nhDS;t*7l; tFo 
; #;M^>g ; ^->^;P3£ ; 75 ; *;W^-f ;75/7, 

20 M7;m^^;i/xHx;i/S«^7;m^^; 

fii7J^Jl/7JV*^JH ; 
«7JWP7$/Iifii7i^+yI ; 
25 «7^JP75y*^^y» ; 

75 ys, ^WW;^, Any>lf, kHn+->3, 4£ 
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S&fc b < ^iIfiiy^n7;^jV- CO- 

mmt l < tmn&tiMi'Z □ 7)v*jv-i&m7)i*)im, 
mm* l < tmm&y x - ;i/x, 

10 fi&t)b<te#fi&7x-;p-co-, 

s& l < tt«7i^;k- o -mkrn,*)v& 

amt) b < mmm=m^mmmm, 
mm* b < t;^ft&¥isa 5-6 
m<b b < i-mwmsmft 5-6 A«*aa6- o 
20 b < «#B&¥st5£ 5-6 jt^stsis- co- 

mm*> b < tt*BSI^5SSC 5-6 M»§tS- C O -ffiR7;i4Jl«« cfctK 

b£&*> b < «#«au*3R5S 5-6 mmmm-mL7)v*)vm 

(BfttelRS^nTJl^SB&Sh *«l7x-;i^l«B^ Wafts'* n7;W 
AD^XSi 1 (C K Fx Brm . ^7Jm, -ho^ ^VS, 33«fctf 

w e-stfais i - 2 mommmTz^wm^ 5-6 Mumsi^w sn. 
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\z*vyj)vm* t°^^v-;us, tj^u^n, tru^;us> truss?-;!' 
t!7^-;WK, t°'J^^;i/S, trnU5?n;H6, -f$^^'Jy-;H, 

a«n* i ~ 3 m<DgmmT*<£fr 5-6 smafi 2 UTfcsratss** 

£tl£o ) o 

10 —A' l*Si&S (<hDfc>TO£LlAAi¥gmg) :- 

AD^f (Clf) : ->7/£;-hn£;**7£ 

£) , 

<l»y^n7m-CO-, 
20 Iit)l<^Wi7x^-M7JWS (7i^JHI7J^M, A 

g&t> u < ^m^gt^ 5-6 mussx- o- < tf u 5. s^m-*^** 
s stfna 1 - 2 jieib^ s-stf ^ata 5-6 mmmm* 
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tl£, ) 

BMmmm ■. — 

mm* t < wmwu&m^z a7MM, 

life b < P7J^^-ffl7;^;i/S, 

10 li i< a#t t7 x - ti7;i/^iH, 

s& >& l < tt^fitftmsR^ 5~e skmmmm, 
mm* h < mmmmm^ 5-6 M^gis-ra7;wi^ & «ttf 
l < mmm-m^mmmm-im7)v^r)vm 

20 en, Mftmwmz.^ >y~)vmmmtf sn*. , 

1.-2 fflcDSJBJST 5-6 JHKSSIStf*!? e» 

k°^'Jv;VS, (f^7y^l/S, *;W*U-;Hk If'JyJH, k'JSv 5 -^ 

25 K?v-)vm* Evyv-jim. knu^-;^ <^yyu^;ps, 
stf n* i - 3 i@©MTO^£#Mf0x«*$fn© 5-6 2 mm& v 
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^f^)n§c ) o 

B' $1t&£ UDff£LV>BM&£) : 

^7 N / U )V&& J: £J^7 y7 V U 

R 2 ^/fi75/lT^Sl^^^T, 

CW-M^M : 

15 cmm&mtLT, MTohowmtf en-a : 

n7;^JW;^^S ; mC7)Vn**s& ; »7JI/3*y*Mzj|/S ; 

w$;iM7jva;^;h ; 

20 iifel<«#li7x-m 

fit)b<tt#ti7i^-o-, 

il'bK^t^x-Jl'-CO-, 

g&fc b < Mi7i-J«7JW J <i JVM. 

wmbL<it#mm7x-)\'&m7)\>*)vm, 

25 IifeU<lMl7i^Vffii7iVn+^ 
8$ t> b < \Z3EWm¥mi& 5-6 £$£8^ 

mm *> v < immmmm^ 5-6 mmmrn- c o - ( tf u ■ 
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mm fe u < 5 ~ 6 mm^^se^r 5 / £ ( tr u 5^7 

An^>If (Cl, F, Brf) , *>7/S, nhn», t+Vl, 
(SS7MiH, 117^^^ IITW^JH, fc«fctf 

10 ^eaans i~2i©Mfmw5~6i»»w en, 

h^u^;us> tr^7 5?-;ws, ^wj-jvs, trusts, fuay^ 
3, tf^^-;i/S, t:u^-;PS, trnu^-;i/S, 

15 ^7i/u;vs, ^y^/yuji/i^i^i-jvswtfen^, ) 

*58^©iw-fb^« [i] £&^t, x^t-N (r 3 ) -x«-o-x&3 

-agtfens. 

#589f®@«rtt£4& [I] KSHT, X#5-CO-T&S<h£<DR 2 
20 £LT«\ 5£: 

I N- 

xs^ns (i) ejftsnxviT%>j:v^3g, -^=bb<«H^ 
M*s§R3isxtt (2) wmznx^T<b£^7s.;mtfftmts.M£vxm 
vf e.n§ 0 

25 [i] <Dmm*(Di'?u^*i/)im*gm¥-mt'rz>2mm<Di'Z- by>* 
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5 T&£o 

r 2 *»\ (i) A&wmmfrzwR2fL%m~x\mfs.z>i~3m<Dmmm* 
#LT^T<b£^mj£m~e&?rmmi&mfflfttf en mm. ritu<ftn 
m^it?mM xa(n) ¥§t =.mhL<\t=m^.mmnmx$>^m. 

10 x« 

is (i) wmznx^x%^mi&&x&^xmm^&ummi : <D m ~ 

( i v) fr£j!$R£ft3S 

( 1 ) ekH$C 3-7 cd^^^tK^S , 
(11) M^iC 9-11 

(i 1 1) smET> mmmTRwnm^^>mitn^i^2m(Dmm^ 
$&5~7mmt2mm&vxf3i%-m5£mmm& ; 

(2) ttm$nfc7$yS; 

25 MfB^W2©^^, R 2 ^\ 

(i) mm-znx^xb^m^mm&Mx&^x, m&3&n$w* 

7xz;H, v^d^^S, S/puiy*)^ y^D^JH, 



WO 02/30891 



15 



PCT/JPOl/08803 



^nejPi, -O^-JWS, 4>t=.ML i~y^)Vm, rh^kHD^ 

& tfp'jx;i^ ^^/'J^H, k°^yux;i/^ t°n 

u;i/S, -r=^y urn H^yu^s, Furyu^g, t^'/um, 

twjsws* ^u^u^i/S, ^^v^uxji/g, t?u 

-y;vg> tfu^-yxji/g, tf^^^s, tru^-;vs> tf^x^x, fh 

7 1: F a t: U v;i/S> yhh'n k° U ^yiJH, A 0 - 1 F d 7-fe? k° A- 

io t f p ? r-t? b° - > f u x;vg, -f v -r > f u > f u )vm, 

^X, ^>y^ityu;i/S, ^>y^^v^n;i/», ^>y5Fxx;i/g, ^ 
>y:?uj^ ^xytfuv;i/^ ^yypku-y;^ tfnntfu^;^ 

15 *3-yux;i^ y*^yxji/g, vWJx;i^ ^d?zjH, -fy^P 

(2) «m$tifcT5ySTfe^^w^tfe>n^o «t£«3) 
20 (i) mm^nx^xh^m^mm^MT^-ox, mm^mu^ 

7i-M, v^p^v^g, k'nU^-JH, xh^yu^S, 

7'JM, fx-ji/S, ^ryuji/S, t!^u^;i/S, tf^^^x^s, ^ 

g> tfU^yrjH, A°~kFP7-fcftfx;i^ -f>FUx;i/g, -f*.M>F 

25 uzjvi, ^>y^x-;i/S, ^xyt°Uv;i^ eon trusts, ~ytF 
otro a trusts, +yu;i/S, -ry+yu;i/S, +;^u-ji/S. 

(2) m.^ntzr^j^xh^^mtmM^n^o d^W4) 
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tfnu^-;i/S, tf^u^l/*, tf^^^-;i/^ ^TjsU-;^ 
*U-;i^S6, tf'J^S, tf'J^rJVS, -f>HU-;pat, -fVOFUcz 

ft&m [I] ©513, »J©.fc0ff3:bV>fc£#|*£UT, R 2 ^\ 

(i) a' ffimmmfrzm^n%m-£t£\mtez>i~zmo)wmmzmv 

10 TViTt>«kVi5RS;*-efeoTRa!S;36au^ 

tfDU^n;i/S> fcWJsw*, t!^^^n;vs, ^;v*U-;v«, 
*<j-;i^ try tfu^-^s, -f >h*u=;vs, <y-r>HU- 

15 (2) b* xttjife*i^2ffl©«ift*T?«i>s 
*&, ft^* en tbzwmm&fc&yom. 2, 3, 4, 5 30* 6 ©3 

Xtf-N (R 3 ) -x«-o-Tab^i^©R 2 ^sm^nxviTt)J:v^^;* 

^b-&* [I] *SVittMS«-^%*l, 2, 3, 4, 5Xtt60^ 

X^-CO-T&3£#©R 2 7&55$ : 
/"^\ 

25 ^S5gffi3fS5ISXtt (2) lI^nT^Tfeckl^^yST^SMW 

-fb^ti [i] &zwzmm&<k&®mi* 2, 3, 4, 5, 6, 7x 
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X^-CO-XS-O-T*?), A#-CH 2 -"U355ft« ; 
Xj&«-CO-X«-0-T*!K Aj&*-CH 2 -T?&B, R^TMfjj^T&S 
<fb-&« ; 

5 X^-CO-Ta&0, A^-CH 2 -TSD, R 1 #**«^T*3fl?&|&* ; 
X^-CO-T^O, A^-CH 2 -T2bD, R^^MTOD, R 2 ^tt 

Xj&*-CO-T?*D, A^-CHj-TftO, R^^HTT^O, R 2 ^g 

10 X^-CO-Xtt-O-T?*0, A?5«-S-T?»*ft^*» ; 

X)JJ-CO-Xtt-0-T?»D, A**-S-T*0, R^tKJSIS^**^ 
-a^S ; 

X^-CO-TifeD, A**-S-T?*D, R ^^JR^TfcSflS^ttff ; 
Xi05-CO-T*D, A^-S-WO, R 1 3^**JR ; 3 t T*D, R 2 /^B^£ 
15 nTV>Tfc«U>3R&gT&*fb£«iff ; 

X^-CO-TfeO, A^-S-T&tK R'^IIfeM, R 2 rf«i£ 

R 1 

-x ( )4 NH __ 

(S) -2-yjy- 1- Ch^>X-4- (5--Nn-2-bTUv > ^7 
5 7) y^PA^W^y) 7ir^;HfO'J^> ; 
25 (S) -2-vTZ-l- 0?>*-4- (5-vT/-2-t:U5/;^ 

(s) - 2 — >yy- 1 - Ch^>x-4- (^y^/i/75y*;^^) 
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(s) - 2-i/y j -\ - Ch^>x-4- (^;i/^uy*;vfc;i/) */9 

(s) -2-yyy-i- 07>*-4- (5-^^-2-^)5^ 

(S) -2-V77-1- [h^>X-4- (5-tfU5^-;i/75/*;i/ 

>/^DA^ri>;V75/] 7tt)V\dW)i?> ; 
(S) -2->7/-l- Ch^>X-4- (N-X^;i/-N-^ h^S/X 

10 (S) -2-~>7y- 1 - Ch^>7;-4- (N-X^W-N— TV^Pk! 
;V75V*;Mfci;W y^nA+yjV75;] 7W;i/tfaUv>; 

(S) - 2-y77-l - 0^>X-4- (N-/^;i/-N-^;V75 

(S) -2-V7/-1- Ch^>X-4- C (S) -2-*h*$oWV 
15 b°nU v>- l — r;v*;P^x;W y^n^yJP75y) 7-fe^JHfnUv 
> ; 

(S) -2-V77-1- Ch^>X-4- (3-^;i/A^<;Hi^U^y 
*;i/#x;W) y^D^yJl/75/) 7"fe3 t ;Hf W)*>> ; 

(S) -2-V7/-1- 0^>7.-4- (3-xhD-2-lfU> f ;P7 
20 5 7) y^P^y^?;) 7-fe^Hf P U 5» ; 

(S) -2-v77-l- ih7>Z-4- (4-7±?)V¥UV>- 1 

(S) -2-y7;-l - Ch^>X-4- (2— TV'T>KUx;i/^;^ 
x;i/) y^nA+yJI/7$y) 7-fe3MUtfP U v> ; 
25 (S) -2-V7/-1- Ch^>X-4- C4- (3-b°'JyJWMn 

M \z^<7z?>- 1 — r;p^j;^x;i/] s/^pm^kts/:) 7-fe? 1 ;i/fc:P 

(S) -2-~>7/-l- {h^>?;-4- [4- (3— tMM bf^7 
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(S) -2-y7y-l- {hy>Z-4- C4- (4-^DP7x^W 

> ; 

(S) -2-SOV-l- Ch^>X-4- (->X-2, 

5 ftvsjjjutf-M v^n^^j^/} 7^)VMu^)-jy ; 

(S) - 2 -y7y-l - Ch^>X-4- (5--HD-2- fVOK 

(S) -2-y7/-l- Ch^>X-4- (t!^U5?/*;^=;W 
OA^yJV75/) 7tf^P'J^>; 
10 (S) -2—>7/-l- Ch^>X-4- (4 -^Wt^JUf^U iV 
#;W*:i;iO •>^DA+yjl.75y) T-fe^Hf ou v> ; 

(S) -2->7/-i- Ch^>x-4- (i-i;nys>-;p#;w#-;w 
y^n^yjV7^y] 7tf;Hf n»J S>> ; 

(S) -2-V7/-1- Ch^>7,-4- (4-v^oyotf;^;i/^- 
15 )V\Z^yV>-\-' *sirw\*c*/)W^J) TWUfDiJ 
>>>; 

(S) -2-y7/-l- Ch^>7;-4- (4 -y*P \L*-h\L ^y v> 

(S) -2->7y-l- Ch^>7;-4- (l— r>HU-;p*;p#-;W 
20 y^D^yJI/75y) 7-fe^;i/k°P U v> ; 

(S) -2-y7;-l- 0^>7.-4- (2, 3-ytFD-lH-f 
no [3, 4-b] \£Vi»-2->()V%J\'tf=.)V) y^o^yjl/75y) 

(S) -2-V7/-1- ihy>X-4- [4- ( 2 - tf 'J 5 *? - 
25 v) t^USV^^-M y7D^y;V7S;) 7W;Hfa«J5?>; 

(S) -2-V7/-1- {h7>*-4- [4- ( 5 -y'Pt- 2 - t°U 

tf^u^y*;^-;i/].s/^DA^r^75y} 7-fe^vt: 

(S) -2-V-7/-1- Ch^>7,-4- (->7;-3, 5-v^^;P-4 
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. (S) -2-~>7/-l- th?>Z-4- (4-^?w\*is)V%)\s-#- 
5 (S) - 2 - y/y-l - {h^>X-4- C4- (N-7x-J^JPA ,; E 
□ US» ; 

(S) -2-V7/-1- Ch^>X-4- (4-Xh^v*Jl/fc;i/t°^ 
^^>- l 7ir3MH£ D'Jy> ; 
10 (S) - 2 -v/V- 1 - {h^>7>-4- [4- (2-^X-;V) fc!^U 
>V#Jl/^-;i/) y^a^y^75 7} 7-fe5P;i/fc!n U *J> ; 

(S) -2-y77-l- Ch^>X-4- (1, l-^t+V/VkKn 
-lj 4-5P7^>-4 — ( )ltf-)V) y^DA+yJk7$/] 7-fe5P;i/ 

15 

(R) -4— >7/-3- ( 5 -~ h n- 2 - tfU 

5/) y^D^y;P75 7) 7tf J^7yjy> ; 

(r) -4-'>7y-3- Ch^>x-4- (5-v7y-2-tru^;^ 

y^DA+yJl/75;) 7iz3 1 ;ioJ 1 7V*y 5» ; 
20 (R) -4—>7/-3- [h^>X-4- (y^ ^75 7 
v^n^->;V757] 7-fe5 L ;i/^7yu> ? > ; 

(R) -4-V7/-3- [h^>X-4- (2— rVi->FUx;|/^;i/^ 

-)V) v£n.^:wi/7sy) 7-t5 1 ;^7VU^> ; 

(R) -4-5/77-3- Ch^>7>-4- (t^*U / #J!/#-;!/) 
25 DA+y;i,7$ /] 7-fe^;^7V U 5» ; £=fctf 

(R) -4-V77-3- Ch^>X-4- (t'oU^n;^;^-^) ;> 
^O^Sy;i/75y] 7-fe5 1 ;l/^7yU> ? >. 
*%W<D&mt&m [I] X^0^S6<J{C^b^§^ DPP IV© 
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7°^y— if I ©tf-eDPPIV (T&fc>£, I ViO^^^M 

P P I VITOtffl^LT, iP^a-XMWS-f >XU 

fcx, *^0j©@w^ti ci] x\tz<Dmw#nzm®VD%m$, dp 

P I VlzM^TZMA (DPP I VtctD^&$n?)^a) , T&fc>-fc> DP 

10 p 1 v(Dmmm^m.mr^z\t\z^r)mm(D^m^M,Th^n^mm(D^x 

ftfrzmmthTu, mz.\& mmm m^t, immmm, 2mmmmm) 

\z. nmmmm) , «, is*, ngstftwusr buhj^u 

, (aids) , m-ii® 

*^Bj©gw^ti [i] x\z^(Dnmmzn®vvz>mt, t*)t>\% mm 
m (.mz2mmmm) o^xitmrnrntLx^m-v^^o 

25 ^;p3-^ft^fcsrr«>r>^u u 

<tt*n&tW*O^Tft(W0 9 8/1 9 9 9 8 ;WO0 0/3 4 2 4 1 ;Holst 
6, Diabetes, ^47#, ^1663-1670H. 1998¥;Augustyns£>, Current Medicinal 
Chemistry, H6#, ^311-327H> 1999^ ; Meester£, Immunol. Today, ^20 
fg367-375H> 1999¥ ; Fleicher 5, Immunol. Today, !I15#, fgl80-184 
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1994¥) KcktJfilBlNf*. 

5 y^)mm., ya^^s, ^x>m*^ ;*^>tju*>s^ ^>t? 

*^©g^b^ti en xttz®Mwmztmv5%mmnmzb#m 
nmzb®*?z£ttfr%, mu mm. tii^n. m.m. &mu m 

is -mtzmmz&uTftmtsnzffi&m. mmm, rnmm, %mi mvi 
mf££omm\$>zwzmm\ttbizm\ m®<nj5mz£Q, mmitvx 

xm, m%<D*E^ fcm, ^m\z^T%mu^. mn. ibsojkjo. o 

20 l~3O0mg/kg, iDWSO. 1 ~3 Omg/k gU&t-?Z>(Dtfltf 
*^©S«J^tl [I] tt, TIB (Ate) ~ (B&) \Z&K>W£?Z>Z\£ 



(A£) 

25 *^HJ©@^b^ [I] tt, -JRSC [II] 

^-CHa-CO-N^A 




[II] 
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Tmtsnzik&mt, [iii] •. 

R 1 



K&m [iii] <D&tLx\t. wm*. mmm, mmum<omwmx\t7 

\k&m [II] £.fc&® [III] Xtt^OltO^tt, «^J©#«ET 

mmtLxit, Kfo\zmMW*m$2f3:^®mT*&ntf&<, mm*. y± 
15 h-su;K x?;-)i>, x^/-;k -rv^ntr^y;^-;^ zfu&vr 

tHD77>, i-tJK 5>#*tf>, KiXfJK >JHX Sft^^l/X 
20 0~120t), tt)t>^Sffl'-8 0"C-pJfjgteJiff'r«5. 




[III] 
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-«5£ [I -a] 



R 21 -CO 




5M», R 21 tt, a : 



(2) e»$nwTfe«fcu75ys 

T?*znz>fc&m\t, — [iv] : 

R 1 



T?^$n*fls-&«xtt-eo*S[*, -flS5£ [v] : 

R 21 -H 

15 l?7Kt£n&ik&toX\Z*<Dl&tRfo£-&T, HR£ [VI] : 

R 1 



CN 

SCf, R\ R 4 , R 2l ^ASS«fBt|Wl-^SW1-§, 



10 





[VI] 
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civ] ~ [vi] ©itiTH 4**.ff$flfc& mmmommm 

fb£% [IV] [V] Xtt*Otti©R«tt, *8£Sl® 

-hu;k **/-;k x*/-;k -fvynt^l/T^n-Jk 7u\d)V7)V 
n-;k 7thX ^*^*;kk7^K, fh7tFD77X x-xJk 

MJiLTtt, 0-^/hU7'/-Jl/-l-<;V-N ) N, N' . N* 
-xh^pWI^nxtfA^tf^kfrnTfrx^x-K DCC (vv^P'v 
+yMM^5F) , ED C (1-X3MV-3- (3 -V^)V7^/Zt 
20 ntf;i/) *M^5F) , ^DD^ix^f^i ^no^lif 
;k ^od^v^) , #;ktf x;k;M 5 W-)Vm*&mzm ^%>z\ 

25 X^;k75X 1, 8-v>7iftf->#P [5. 4. 0) ^>x"fe-7-X>#) 
^ 1-t Kn4v^>V>U7V'-;k l-tKn+y^yW5H^0 

ram^ ±.fm&mmm-?% z. t %>t?#*. 

5l^€TfTt»nSft;^i» (VI) (D75/X&^S (R 4 ) ©UfcStt, 3T£ 
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ItX Sfc^fl/X i?nn*M, y^nni^x x~r;k f h5kH 
-7 8~8 0t\ tOt)ttO < C~^MT*$fjSfciiffTSo 

mtLx\x mm. mm, bvy)v*umm, 

10 mmtvT\z, mmmm mx.\& *iibth'j!)Aftt'o*Hk7Wj 

7j<m^± h U ^7 A, jjclMfc* U O Afc£©zKKffe7;k& U MPI) Xte«J£ 

75/fj mzftmzm use t^-ets. 

«ftBS7nR^tt, 7jc*»HmT*T, /^v-yAKi, 7jcW7^-)A^ 

*%m<omwt&to [in it mz\& hib^h^woq 8/i 999 

20 8, WO 00/34241, ^fB##0i| 1 2 ) 75: E fcSB«©# 

fl^^J [II] K, HKs£ [10] : 




CONH 2 



25 T^n-Ste^t, -JKS [11] 



Z 2 -CH 2 CO-Z 3 



[1 1] 



WO 02/30891 



27 



PCT/JPOl/08803 



Z 2 RZSZ 8 ttra- , rt>XttJl&oTViT'b«kViS^ttai6** 
[12] : 

Z 2 -CH 2 -CO~N^A M01 

[12] 

5 CONH 2 

IM^i! [I I I] WAtf, (##M3~1 

4) fcEttCD^ffi^^fcLTKiSI-Silt^T^S. 
MM*. X^-N (R 3 ) -Xtt-0-T?*«ft;^« [I I I] tt, -IS^ 
15 [13]: 

R 1 

NHo [13] 




VMi-NH (R 3 ) -SfcUkKD^yS^U, R^rXR 3 

T^^nSft^ift, ^<27$/S&»#Xfci:^n<b<Z>&£, -jRS [14] 
20 R 2 -Z 4 [14] 

25 ic«kDttff«r*c:tc«k?)«Jfr*c:t39«T**. 
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5 fllfctf* X^-CO-T&D, R 2 ^5$: 
I N— 

tfifc^nsStftSM [I I I] It HK5t [15] : 




TiSnsft^*, *©75/g#£#X»*tnS©:i^ [16] : 

10 R 22 -H [16] 

• r>- 

< ti38R^&***at& x« (2) BjftsnT^Tt><kVi75y 

15 T*^£ft3fc£#jX«^©&<J:£, (l-x^-3- 

7 ScffifllSS^^fc J; D Kftgrt 3 £ t t<t D Si£f § d t § . 

X*<-CO-T*5M [I I I] -$5£ [17] : 

R 1 

Z 5. 0C _^)Z NH2 [17] 

^oTS/Sftttftxtt^nsoifc^ -#5$; [is] •. 

R 2 -Sn (R 5 ) 3 • [18] 
5£+, R 5 teig$7;i/*;VX£§U R 2 «HufE«h|wl-E^#T^>, 
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x#-N (R 3 ) -T*$>z>ik$m [I I I] hRj£ [l 

9] : 




10 ^> RHiMIB^IWI-lc^^Wr^, 

. TjS£n*fc'&tt, *©75/£#tt#:*fcfr?-n50&£, [2 0] : 

R 2 -V 3 [20] 

v 3 «-n (r 3 ) H^iu R 2 «ifrtB<hiwi-«^-r^> 

r^y s©&«» <t Lxtt, imb r 4 1 iwut&ffus ^ rn mm 
[io] - [20] m®%m£t£\tmmmmzm<Dj5& 

20 ^IWHifcbT^T^?). 

^^u^^ym^mw-mtlr §h7>7WSM [I i I] 

h^>7#0MMv7n^+h>>fb^ 0ft£% [13], [l 

5] , [1 7] &£) £^tU2<fc^„ 

n^rn^to [iv] ™©=kat, ^fBuss^j (Mmm 

25 3-1 (i) ~ (3) w 0ftm<D*mt®m\z-r%fr%rztez.n\zmv, m 

i&tZ£ttfTl*Z> a Z 6 «, Mtt3i*£igU R 4 «75 7*#S 
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o 




Ub&Vi 1 v] 



5 ±Coj;5K:bT«5fiSti**»W©-fb#* [13 feKKcgm^l 

15 tc«kD#liT#3. 

20 H»J 1 a- 1 

(S)-l -yu*zTtt)V-2-is7J trnU5?> (MB##0U) 100 ngt 
N- (5-n h o-2-H U V)V) -trans-1, 4-~>£ o^U->5?75 > (&1B##0! 3 
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Kf^m^mz^m^ buuftfr&rmmhit. m&m*m&i-bvv&-? 

5 ^;V0. 5 ml-^ DD^;i/A0. 5 nlfc*#U 2N Jfigfe-x-x;H. 0 iK ^ViT 
X— tM ml£Jn*., tfffib&ifcR&ittfcU l-fJ»lT, (S) -2 
-v77-l- (trans- 4- (5 h □- 2 - h!U VJVTS. /) i/9w\ 
^>;V7^y] 7tt)V\ZnVi?> • 2i»!£ (£la©£JS0!lla-l) 

10 «M la-2~ld-152 

(S)-i -^n^T-fe^- 2 -i/7/ tfnU y>t)t«^i^l K Iff 
&mm 1 a - 1 tHfilfc^abT, ^IB^ la-Id @mm l a-2Ma-89, 
lb-l~lb-7k lc-l~lc-52, ld-l~152) (Dfc&M&mzo ttffoM®ik 

15 fciQifc. 

fib, »Jld-7 7cDfbm trans-4-(l-t!^^^;i/*;i/^-;i/) 

«s«ic-3 9oft^Ki crfcfr^ (s) -2-vry-i- 

{trans-4- C (N-*^*'>^^N-^^75 /) i/#U 
20 M^PTS / } 7±3 L )VKtiV v> • &flfc&) «M 1 c - 3 8 
(T&fc>-£> (S) -2-SOV-l- {trans-4- C (N-ter 

25 d- 1 4 ©te^ Of (S)-2-y7/-l - [trans 

-4- (i-tf^7^x;^;i/fc;W ^n^y^^y) 7tt)V\du 

u^>- 2^ms) d-7 Qvit&mvyv-w ( (s) -2- 

~>7/-l- Ctrans-4- (4-^>^P^^*^x;P- 1 -tf^S? 
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£$509 2-1-2-2 

(1) 4-tert-7*h^>-^;^3:;i/T$y-4-/5 1 ;i/i/^nA^-y-y>(# 
^$16-1 (3) m<Dik&m) 600mg, hU7-feh^v7K^*^7^b'J^ 

5 £783mg, 3 -y77 7xU >343mg, M159mg, feJ;^^ □ PX^>6ml(D 

x^;l/ (4:1)- (1:1)) Tlt®T^>^tHJ:D, N-tert-^ b*z/%)l# 
10. 1 -*?)V-c -4- (3-y7;-7x-JP757) - r - 1 — 

-4- (3-y7;-7x-JV7$y) - r - 1 n^-XH/75 > 292mg 

(2) MfB (1) Tt#e»tifeN-tert-^h^rv^;i/fc;i/- 1 -t^JV-c 

15 -4- (3-/77-7x-Jk7$y) - r - 1 - D^v^TS >243mg 
& 4 N^m/ 5** >2ml ^s^t^x^y -;i/2ml (DM&Wt* . MUX* \mm%tW 

R&m&mi&&. mm\Z (S)-K/a^7ir^-2-^7/tfnUv?>320nig, 
hUX5P;i/7=->0.6mk 7-fehxhU^3.5mL *?;~MmlZMZ.. 
20 T15Mm#bfc„ »^tK^ b U ^.AtK^^«^ 7DD*M"e 

(50:1) ) T»««Ctfc«kO»6nfcft^»15'4w&*»fia^T, (S) 
-2-y77-l- [l-^^-C-4- (3-y77-7x-JV75 7) 
25 -r-l-^n^yjV75/) 7-fe5P;i/tfa U s?> • (*2 :H 

JS0IJ2-1) 

(3) iftfB (1) "e#6n^N-tert-^h^'>*;!/^x;V- t 
-4- (3-y77-7x-JV757) -r-l-y^DA^75>^ 
K (2) ii^iHW^utCiO, (S) -2-y77-l - C1-* 



WO 02/30891 



33 



PCT/JPOl/08803 



9-JV-C-4- (3->7;-7x-Jl/75y) -r-l-^nA^75 
J ) T-fe^Hf n U i» • 2 %M 2 ©H«J 2 - 2 ) 
HMM 2-3-2-8 
#JfcIfWffc;£**JSK ^WJ2-l~2-2i:^^31UT, $ 2 CfB 
5 a 2-3-2-8 CDfb-^^ 
H» 3 - 1 

o 

s^J™ 2 nu J—/ Boc O 

O | 
i< 3 > 

H 0 i^N * Boc O 

o (4) o 

(1) trans-4-xh^v^;i/#-;i/v^D^\^r5y;V75> • 0g£ 

g^Lfeo SSi p - h jH>XM>8-*?P« 5 . lg, RZt7V)V7)l 
3-;W5 0mlO»^W*4 8l^rajn^a«ELfc. £PP* 
;W>fcT*ffibfc. ^PP^A^S^Bfc^U^ATKSf^ *> 

77>r>^7A^a7h^7^- (igjg : ^pp^jI/A-^^/— ;W7> 

^E-T* (5 0 0:1 0:1)) T'MffibT, trans- 4- 

^-+v*;i/fc;i/) >-^7 n^v;P75 > 3 . 29g 

(2) «flB (1) 1?#6nm«5 0 7mg, (S)-l-^nt7tfJV- 
20 2 ->7/ tfPU^>4 0 Omg, N.N-^-f V:/Pb!^X^7$>7 1 4m 

g, M7-feh-hU;i/4ml©^tl^5 O'CTl 2B#TO^bfe. 
T*#«, ^^CN,N-^vyptf;i'X5 1 ;i/T$>4 7 6mg, S> 
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5 {fy74- : /7Da*M-^^;-JV- (10 0:1)) TffirrSil 

fc(cJ;D, (S) - 2 -y7;-l - (N- tert-:/ h^^l/fc^- trans 
-4- (2 -^n^-;i/^->^;P^n;i/) y^DA^yJV75/) T-fe^V 
fD'J^>6 5 8mg^|fc 0 

(3) mm (2) Tl#e»nfdb^6 0 Omg, xh^^X (MJ^x^k* 
10 X7^» ;\'7^A16 5mg> «7> ; E-9A2 7 lmg, RZ$i?** 

■7AT«, »»£«JEE®Sb&. ^yUA^;i/77>r>aj!J7A^O 
•7b^57^- : ^nn*U-/^y-JV (50:1)) TtSfiTS 

15 'ttciD, (S) -2-v7/-l-(N-tert-yi>^rv^;V^r:;P-trans 
-4-M^yy^D^yJ|/75 7) 7WKDiJS?>3 9 4mgS# 

fee 

(4) MIB (3) T#?>nfeft-&tJl50mg, 2-75 7^f^t:Uy>6 4 
mg, l-x^-3- (3-^^7^yyntf;P) -M^SHl 

20 14mg, 1 - k F D+y^>y h U 7 ^-Jl/ 8 0 m g , ON, N-^jjWI/ 
*M7$ H 2m 1 »ifc££i&T2 4I^K0t^bfc. SlSjg^fcffifD^K* 

mli;i»U JKJfrTh'J^^^U^a-^Hl 1 8mg©7th-hU;i/ 
25 »*lml *MTU £flfcT3 OftMWLtco EifoM&W \z*$ ; 
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:n$SftI^Hmll^iU lNli-I-jJPO. 5ml,^tl- 
x;U2m 1 SrJnA, #Tffib£M£x-7^«&bT, (S) -2-y7/- 
1- Ctrans-4- (2 -tf U VJVtrjVT 5. /#;i^x;K> yi/DA^^ 
75 7) 7-fe^;PtfoU^> • (^3©«M3-1) 106mg§ 

5 fffco ■ 

«M 3-2-3-12 
(S) -2-~>7/ - 1- (N-tert-y h^rv*;i/^x;i/-trans-4-*;i/ 
^^v^^D^'>;i/75/)7-fe^;i/tfoUv> (HtfEHMI 3 - 1 <D (3) 

moit^m) &£tfttfomnik£%i*m\ mmm-i® (4) ^tm^t 

10 ®|IT, S3 ©H5IM3- 2-3-1 2 (Dit&m&ntco 
MMM4- l~4-3 2 

(R)-3-£ □D7t5 : JH-y7;f7 i ;Uy> (&fB##$J 2 100 mg 

£N-(5-x hn-2-t!U vW-trans-1, 4->^n-\+1t>> ? 75 >372 mg©7-fe 

0-5% ;<^/-;w-^n T*imi-^e:<i:{ci;0?fi^^#fc. cn 

£MXtP;M). 5 ml-^ PD^;i/A0. 5 mll^^U 2N i&^-x-xJM. 0 ml, 

20 ckD, (R) -4-v7y-3- Ctrans-4- (5 -x ho- 2 - tfU 

75 7) 5>^n^S>Jl/75 7] 7-fe^l/9 1 7yU^> • 2%BI% (*4©^ 
MM 4- 1) 173 mg£#fco 

£fc> msmmit'&w*mi<\ mmtmm\zhxm4(Dmmm4-2^4- 

25 ##0iJ 1 

» (W098/19998) fBffcM&K^V^ L-^DU>75H (7ffg£ p n o) 
7'P ; &7-fe^;i/^p-7-r K^JS^-a:fc:©^^7KS^$-&§il<hm:D, (S)- 
1 - Zfu =E 7-t^)l- 2 -z/7 J fcf □ U V> %mzo 

mm\2 
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Xffi (Ashworth?,, Bioorg. Med. Chem. Lett., fg6#, fg2745-2748K> 1996 

^^-7°nU>T5 H^mS5.00 gt b U xf/1/75 >8. 67 mlOy^nn^^ 
>150 nmmizMftTPuurizT-JVZuV F2. 36 ml^JP^., 

x-^;Vck D ISIMM-* z. t ic «k o , (R) -3-7 nnyt^M-yj; ^7 V 
U5»4 82 g***fittft£LT#fc. 
10 ##M3- 1-3-4 0 

5-- h D-2-7 D-D tf U (2. 50 g) trans -1, 4-^nA^t>j?7 
5X5.40 g) ©x^y-;K15ml)-7-h7t HD77X10 ml) «£^ffi-?5 

15 (20:4:1)) T?»«U ffix^J: OfcJMbbT, N-(5-x bo-2-fcTU 
trans-1, 4-y^n^t)->^75> 5 ©#%0iJ 3 - 1 ) £t#fc 0 

#J&K*Wfe£**EV^ MfB<h|W|^«abT, £5©##0iJ3-2 
~3-4 0©fc-&4&£#&. 
3-41-3-44 

20 4-xhD7;V^D^>if> (1. 69g) Rtftrans-1, 4-y^DA+t>y75 
> (4. lg) ©RN-v^^PT-fehTS H (30ml)igi££144 < CT3 BMft#l>fc. 

U *y;V7 9 y ->i* 7A^D7 h tf? 7 4 - mm :>7uu ? J - 

25 )\,-yy^-7 (90 : 10 : 1) ) T!f»«U *K*«*UT, trans-N- (4-x 
ha7iXJW -1, 4->7D / \^>v75> (^5©##0il3-4 1) (2.31g) 

i$mmmfc&®*m\<\ mmzvx, S5©##M3-4 2~3-4 
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##0iJ3-4 5~3-4 7 

N-t e r t-7b*zs1l)Vtf~)V-t rans-1, 4-5s9w\tt>i?7$. 
>1. 23 g> 2-^oo-3--hDHUv ? > 1 -**5'F1.0gRtfi?*9\>V7S 
/ tfU v>700mg©x^y-;i/25mL«^7;i'^>SH^:T, 2 ttM2ritoft% 
5 Lfe 0 

;V77^^7A^D7h^7^- (^ii: #nn*;VA-*^/-^ (3 

0:1)) TfttiU ?SSft»**#fc. »6ftfcfc£**hU7;W:*n»ll5iL 
10 l^flilT 3 l$IHJI!l#Lfc. ^jK*«flEg*Ufc«, mk*WbV)V7 
7'r>a*7A^DYh^7/- : 7>^X7zMSfn£ ODsJxJkk- 

*9S-)V (10 : 1) ) TffiSU N- (3-x h o tf U ^>-l-**-> F-2- 
-Ol/) -trans-l,4->^P / \^it>^T5> («5©##M3-4 5) 110ng£ 

-4 6~3-4 7®M^#fc. 
###J 3-4 8-3-49 

N-ter t -^h^r$/^;i/^-;l/-trans-4- [ (6 -#nn- 3 -tfU^ 
i^-JW 75 7) ^£0^*^75 > (##M3-4 6) 168 mg£ h UX3 1 
20 ^75>0. 5 ml£x*/-;P5 ml^h^t Fn77>4 ilOMiHii 
Lfc. 10*/^>^A#l5lt 50 mg£Jn*., ^ffi(D7K*^HmT> 

25 £fc<fc!K trans-4- (HU ^>-3--r ;V75 /) i/7n^^l/75> (S 
5 3-48) 61 mg<H#fc. 

5 3-49 (Ditsmzmza 

P%M3-5 0~3-5 8 
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9-50 9-55 tmmzhX, m 5 (D0%m 3-50 

-3-5 8(D4t&m?tmc a 

mm\ 3-59 

4-^DD-2-7x-^-5-(fU5y>AM >MX3^1/X?; t 
5 N-tert-7>^v*;i/#-;i/-trans-l, 4-i/^aA^-y->^75>^, ##^3 

$-&§^tfcctD> N-tert-:/h*v#;Pfc;Mraiis-4- (5-xb^y*jl/ 

^x;i/-2-7x^;W4-bf'J =^x;Kr=- y) ^pa*:W1/7$ 

##f!j9-5 6© (1) Rtf (2) St^ilClIf^ii 
10 tcfcD, trans-4- (5-^*1) y*Jl/#-Jh2-7i^H,H U ^-;K75 
y) i/^D^\+^Jl/T5> 5 <£>###| 3 - 5 9 ) 

(1) trans-4-7$y ^P'vHfy-JHO g©x h^t Fn7^>150 mlH 
«^hUx^;i/75>15 ml^SPA, Il:2-^on-5--hot s Uy>Orh 

15 7k FD^^>50 ml?§^«TJPx.^> gfiT18B#M^bfco RMI 

^(CTK^iP^.^ ^op^;i/A-eatBbfco &ffi$£»:fc!i7KTifc#u $s 
*^D?hif77^- : mm^)v-^^> (2:i) ) -eiisai-s 

Zt\z&<0, trans-4 - ( 5 - - h P- 2 - h: U 7) v^P^-tf-y- 
20 ;P8. 52 g£#fc. 

(2) MfB (i) T#e>n^b^i.o g©v^ppy^>io ii»*thux 

3^75 >1. 8 ml£JP*., SH/^>X;^-MD7^ FO. 65 ml£7k<$T 
JjDTtfc^ is#P^ii#bfco £^£tJMfqmw*»£3jpA, ^pp*^ 

25 ®M*mi±%£:Vtz 0 M©^y^*;i/A75 H 10 ml^fC7^b^ 

MJ-7A1.37 g£tJP;L, 50^-^3 UmMWlstz* 

Wtk^^jp^., «x^;i/Tfl&aib/t. aai^^Tic, ^?fl*m7jc-e^#b, 

73^A^PTb^^7^- Ogft : »»I5 : )Wa,+D-> (1:5) ) Tilt?) 
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Zifcfcit),. cis-4-7^H-N- (5-^hn-2-t'UyJV) v^n^s 
^>;|/75>758 mg£#fco 

(3) MfB (2) T#e.nfdt:^640 mgt MJ7xn;V*X7^>704 Dig© 

x5p;i/-^y-;v (iO:i) ) Tffirrs;ii:tJ;D, n- (5-xbn-2 

-tfD>W -cis-1, 4-y^DA^t>y75> 5 ©###H ©fc 
- -&#)) 531 mg£#£o 

##M 5 - 1 ~ 5 - 6 
10 (1) trans-4-tert-yh^i/*;i/*x;i/7Sy~>7D^'>;i/ 

7Jl/7fc:J— h60. 0 g, 7i?4t± h U >7A20. 1 g=&v?^f J^JPA75 F600 mL 

MIU 90 < C-e6^M#Ufco EJ^£tl£7Mca^ Mx^;VT'tttH 

£^]£g£U cis-4-7> ? F-N- (tert-7 h*v#;i/tfx;i,) y^D 
15 ^->;P7^ >47. 9 g£#fc. 

(2) MfH (1) Tnzntzik&wjm n^w^-sam (s^) 100 ig 
WLtco m^©7K^*2mttmLfeo to^mk^d^u mm 

20 7<^y-;i/ (20:1) O^70D^;kA-^^y-;i/-7>«77K ClOO: 10 : 1) ) 
-V^Wt^^t\Z N-tert-7*h*->#;^-;W-cis-l, 4-->7 

□ '\^+)->^75>395 mg£#fc 0 

(3) MfB (2) Tt#£>ftfcfc£^2.0g, 2-7nn-3-xhnh°U v>l. 63 g, 
v<V7nk°;i'X^75>l.95 mU)2-7°DAV-;H0 mL«i&£> 80T;T 

^Slt ^y'J*Wn7h^77^f- mm : 7nn*M©^7 

□ n^M-Mxfjv (7:i)) TfiMbTco #en7cft^©x^y-;i/ 
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N- (3--hn-2-HU^JV) -cis-1, 4-^DA+t>i?75>- 
2 i£M m 5 5 - 1 ) 2. 15 g£#fco 

mMm^tl^^ MULT, ^5©##M5-2~5-6© 

5 ##M6-1 

CH3 £cjj CH3 

Boc: tert-y h+v^.'l'*— JUg 

f H3 qjj 

H 



gH 3 



ch 3 (p-h*x>^**>WI) 
fcHria i (6) 



iN Boc I 

_ (6) 



(DM (JP83- 118577) IB*CD*ffifc^oT^ 1, 4- fcfn C4. 53 

f*>-8-w»fMLDA (u^Ai?-rvyatf;i/75 F) # 

10 SET, *3=-;i>3-5?K£EJfc£1i\ 8-^5^-1, C4. 5] 

7*>-8-%)V#>Wl*?)l (±&®<D<tGto (1) ) 

Rosemmund e>©Xfflt(CheiiL. Ber., 1975^, £|108#, 1871-1895 
H) *J:mJlack6®Xltt (Synthesis, 1981¥, fg829K) mM<D?jmz%t-o 

15 (2) lufB (1) TffSn&^ft 3.80 g, zRRfc:*- h U £A3. 55 g, 
7-;H6 bL, ££tf7K25 mL<D^#l^2WiP«»Stbfe 0 E&ifc&fcfcU 
2ffi££ffi£10X*x>K#S«fcTpH5£U ftSifJl'TiUibfc, affiSi* 

■T^^ifccfcO, 8-^^-1, C4.5] x#>-8- 
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%)Vtf>M (±fEEi£Kfc£#i (2) ) 3.46 g£*§fc. 

(3) ME (2) T#e»nfcfb-&tl 16. 19 g, ^7x-;^X^U^7vH24. 51 
g, h'Jx^;i/75>9.00 g, *<fctf h;i/X>160 iL©fi'&«*2. 5l$MftIIKBB 

^©^^;i/7-feh75 H100 mL^Ctert-^h+v^U^A9. 55 g£* 

p-h;i/X>x;i/*>m*M30.87 g<D7K^100 mL£iD;L, MT16Nfffij* 

JEgSLT, 4 - tert-y h+y^J^-;i/75 / - 4 O^+J- 
>> CJteHOflS^* (3) ) 10.41 g&ftfc. 

(4) ffff3 (3) Tf#enfcfb^% 10.41 g, hU7-feh*^*#flS*9*^- 
15 MJ^A 11.01 g. ^>v;i/75>5. 10 mL, ^.ktfiltfb^UMSO nL©iI 

£^££MTi6R#Kit#bfc. ^OMmzK^^-hu^AzK^Tm^ mm. 

h;PX>^;W*>K*jftI'»3.32 g, ^V^TX— 5r;H60 mLSriDAfc. «fffltl* 
20 8t$U X— ?-)im&> ttflkU N-^>^;i/-t-4-tert-^h^v*;^ 
x;P75 y - 4 -*3\H/- r - 1 DA+y^75 > • p- h;vx>?;;i/* 
(±iEEI<7Mb£tJ (4) ) 7.49 gfcftfc. 

(5) MfB (4) 7?#e.nfc^©16.63 g, 10*/1?>^A^lJi5. 0 g, 
W^/-;i/400 Bd.OiB^«lS***HftT(ia£E)K:T24I^IHHi#bfc. 10X 

25 /t7i?!>AK**»4l, mWLZMffiLtco %t>ntcnm$:\Q%*M{ki- h U 
£Azk*gi&50 mLtx— r;W300 mLM£«^fl?U x— T-;H£*:feJ;tf 
»SiA*7KTjJfe^, iMithUvA«b, JgfiEfc&JESSU t- 
4-tert-^h^v^;i/^x;i/75y-4-^^;P- r - 1 -y^OA+yJl/ 
75 > ChEBOM (5) ) 6.87 g£#fc, . 
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(6) tm (4) <dxu<d&m** 7miki-hv?&7k®mTmmu zuu 

: M^-BI^X^V (30:1^3:1) ) \Z®?Z>Z£\Z&r), 
5 N-^>>?;^-c -4-tert-7>^S>*;^x;i/75/-4-^5 1 ;i/- r- 
l-i^D^vjKT OV>TiIft£±iE (5) BtHflHcfflSU 

T, c-4-tert-7'h^^;i/^n;i/757-4-^^;P- r-l-^D 
^^75 > (±|B0©^^l (6) ) £#fc„ 
##M6-2 

10 ###16-1© (1) S®ieiI*^T^^3-yH:^T^>^t 
+y^WDU F^l^(Wl ###|6-1© (1) ~ (5) £fcte (6) 
tfsUifc IT, t - 4 - tert -7 h+v*;^ -;i/7 5 7 - 4 - h FD+yjl/ 
r- l-v^DA^v;V75>S/c«c-4-tert-7*h^5>*;^ 
^75 7-4-bF o*v;M5P;i/- r - 1 - PA^y^75 >£*§fc. 

15 ##0iJ6-l© (1) OXgfcfeViT^^a-^HKlftAT^h* 

y^fMnU KftfllVi*S^tt» ##01)6- l© (l) ~ (5) ^t£fcte (6) 
S£|pU££bT\ t-4-tert-7*h+>'*;V^-;V75/-4-^ h^>* 
?)V-r-l -->^n^'>;i/75>X«c-4-tert-7*h^F'>*;^-;i' 
7 5 y - 4 - * h * 5/ * r - 1 - zsZ U i/)VT 5 > 

20 7-l~7-18 

t-4-tert-7>^v*;PfcJV75y-4-^5 1 ;i/-r- 1 
is)V7=i> (WE##^6-1© (5) ]fiT?#6nfcfl5^*) 1.70 g, 2-£ 
□ ot!U5^>2. 04 g, ^-rV7°otf;l/X5 1 ;W75>3. 24 mL, ^^2-7° 
n/ty-;H3 mL©^fe^l2«iP^^U^. Rj6Wte*T*R 

7774- (Stt'iRilWkA+U-V (30:70 - 50:50)) TffiMLfco f#£ ■ 
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-t-4- (2-t:U5vnjI/y$/) -r- 1 -y^u^y^75> (315 
©###47-1) 587 mgSfcfc. 
5 Sfc, ^JHWflS-&**fflV^ |W|tl£LTS5<D##M7 - 2~7 - 5 ©ft; 

c - 4 - h+5/*;W#-;PT5 7 - 4 -*3\>|/- r - 1 —> 

^n^2/;V75> (MfB##^J6-l© (6) STfft&nfcft^Kl) 

TOtLT, ^5©##M7-6~7-9©fc-&#l£ 

10 %tc. 

S fc, t - X tec - 4 - 1 e r t - 7> * - )VT 5 7 - 4 - k F n * 5/ ^ 
^Jl/-r-l-y^DA+W5> (#^J6-2) £, ^Jg»ft^% 

H*fcbT, S5©7-lO-7-180ft^#&. 
###| 7-19-7-23 
15 4-tert-7h4 1 v*;^-;i/75y-4-^^v^a^lJ-y > (## 
0»J 6 - 1 ©ffr&<|& (3) ) t, ^EWb^tl (75>M) hUT-fe 

ckO, ^5 ©##0!l 7-19~7-23 0-ffc£*|*ftfc. 
20 ##M 8 - 1 ~ 8 - 4 

(1) 4- (tert-r/h^^l/fc^T^/) S^nMrUV >16. 93 g£N- 
^^^>^;P75>10. 55 ml©^b^5 1 k>160 mUti&fc h U 7-fe h^>zk 

y'J*Wo-7h^77^- mm : A*^>-gfi&x^;M97:3-83:17)) 
©<h^t)ii:T, N' -^>S?;i/-N-tert-7 h^yotUUtf-^-N' -^^ 
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;W-trans-l, 4-v£ DM^^TS >13. 55 g£#fc. 
Z.<Dik&m%. 53 g<h7KfHfc/^v^£-0emoO g©^y-;H>©M?& 

«rr*Ctfc«J:0, N-tert-:7>*~>;*7;V#x;V-N' -^x^- trans- 1,4 
5 -y/7DAW>y75>9. 93 g£#fc„ 

(2) taiH (i) mrft$nf£{bGto&&xm&mft4£&to a&«) 

U £ ATf^ftTS ZtiZ^D, ^5 ©#^J 8-1-8-4 ©ft£«#7Co 
10 ##0iJ9-l~9-4 5 

trans- 4- (tert-^h+->*^fc;i/75 /) y^DA^/-;k 10. Og 
t2-^DD- 5-~ hOfc?Uv?> 7. 35g ©fh7t KO7^>150mL^^ 
60%7Mfcfl2x h U 2.04g *»*fcjjp^., 2*>\ZP*?)VX)l**i'Nto!iL 

P^;PAcD^e»^an^;PA-Mx^;V (20:1) ) fc#U Hfc#&nfc 
^ISilSftttx^I^W^iB^flMKfcJiaU, ttt^ui^ trans- 
l-tert-^h+^*;^x;l/7$y-4- (5-zhD-2-KUS?M* 

20 v) is9W\tt>\l. 20g£t#fc 8 £©fc£4&800 ngOX*/-;W0 ml®» 
l&(£2 N ttK-^^+-y->2 mll&fcfciHiA, SfiT18ISMj!i#U-fc. #rm#i£ 
ML, trans- 4- (5--ho-2-tfU^t^» yi7DA^7 
5 > • ££££ 6 ©###l 9 - 1) 568 mg£&fc. 
Sfc, #*JIWfc£**JBK tmtmUiZLT. 3l6©###il9-2~9 

25 -4 5©ft^#L 
##W 9-46-9-47 
trans-4-7 5 J *s>? o^UV -;Vffii|Jfil. 00 g Ox h 7 k K □ 7 5 >10 ml 
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&W**tity&zm€, £pp*;i^T$ffibfc 0 fflffllKfcl^^TKTifefrU 

7^^D?h^77^- mm : mm^)V-^D-> (1:4) ^^nn*jV 
A©^) TH^-r^^i:tJ:D, trans- 4- ( 2 - fcf U 5 z?~)V**ris) */ 
5 £ w\*i/)\,7 5 > 6 ©###J 9 -4 6) 788 mg£#fc 0 

Mg^ll^ffl^, Mf3£TOcbT3t6<Z)##0!l9-4 

##M 9-48 

##0iJ9 - 1 £|S]$lk:bT, trans - 1 -tert-7 h*v-#)l^x;V75 / 
10 -4- (3-- v^n^lt^fffco ot^T, 
^©^#13. 35 g©x^y-;i/30 mUl«£50'CTii#U /^y^A-^i 
(^) 155mg,. jgfcfc F5v>lzk»1.6 ml^m^o £J&Ml^ij£10# 
M«#bfcm> ?jSD0A°^?A-^Sn85mg£MinU 40#F«fcM^b*: o 

15 bfeo #?>nfc^*^x^y-^-7K (1:1) K^D&IHbU 

trans- 1 - tert-^ h^y*Mzjl/75 7 - 4 - (3-75 
7 - 2 - fcf U SWfr+S') D^\^i7->2. 58 g£#£. 

U trans- 4- (3 2 -eUSWsMrS') ^D^^75>« 
20 m 6 <Z)##0iJ 9-48) £f#fco 

##M 9-49 

trans-4- (tert-r/ h**>#J]/#x;P7S 7) p^ItV cktffcfjfc 
I^feSffl^, &%M9-ltm&lzmmTZ>Ztlz£V), trans-4-(5- 

25 75>-liI» 0 

3£££ci:D, ^©7U-#: (Jt6©##M9-4 9) £#fc„ 
###J 9-50-9-54 
N-tert-y h+^;i/^-;Wtrans-4- (5-x h4^>#;i/tfxjU-2-*5f ;Hf 
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*lfU5^>-4-f;i/^2/) z/9u^f-z/)]/7^> (###J9-4 9lC*3tf 

zmum mm-v***)->mm) mo^m) 2.75 g^^no^Aso mui 

iS#U 75%-**£mna£jfiMi.73 g£JD*.* *«Tr30^8l#Ufc. & 

(50:50—100:0) ) TUUUf* E £fc«fc D * N-tert-^ h* 9 s%)Vtf-)V- 
trans-4- C5-x h^Fi/i3M=.)W2- tf U 5 5?>-4-' OP* 

10 '5s9w\*r*sn,7$>2. 74 g£t#fc„ 

+»U trans-4- C5-X h^>#;i^x;W2- (i?*?)V7S. S) tfU5v?>- 
W;P*^F^3 v^n^\+v;V75> («6 ©###]9 - 5 0) &*§fc. 

IMB-fcEMUfcLT, *6©##M9-5 l~9-5 4CD^^|*#fCo 
15 ##^J9-5 5-9-5 7 

(1) N-tert-^h+->*;i/^n;i/-trans-4- (5-x h3r'>;fr;i^x;W2- (i? 

^wsy) tru55?>-4--r;p**5/] i/^o^^7$> (###19 

- 5 Ofd*3^Sffia^SM31MO{fc-&^) 2. 675 g£X*y-;H5 iUC*#U 
3N-7Km^ h U ^AtKM3. 27 ■LSS»T?»I*., Rfctt** 
20 ^x>^«Wftti^^*TinAfc 0 #rttil,;fc*S**«RU 

*Tife^fl*JEET$£jibT, N-tert-^ h*~>#;^fc;i,-traiis-4- [5-#;i/^ 
*v-2- (y/W5y) If U ^ v>-4-^^5/) y^OA^7$> 
2. 015 g£»&. 

(2) tire (i) i&zwtfc&m&mfttLTm^ ##wn-itB« 

fr< LT, *6©##^J9-5 5-9-5 7 CDfls£4&&f#fc, 
###J 9-58-9-64 
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(1) HMb:fr*1fU;i> 0.526 m\<omt^U> 10 ml^fcDMSO 0.494 ml£ 
7;Uzf>^x#fflMTfc:-78 , CT^o < 0 tiTLfe. »T&7j&> 6 15#&fc: 
trans-4- 1 er t-7* h^y^JV#-;V75 / D^+JV -)V(DMit^ ^ V > 
MMmo mlfciRTU Sfc30^«lChUX^75>2. 52 ml Sim*.* -78 *C 

1J->-fy^ai;;Vx— r^fi^*jBEK:»»b, im:tT4- (tert- 
^h^>*M-J|/75/) ^^a^-y-y >0. 903 gSfffc. 

(2) ffffH (1) Tt#£>nfc4b£tJ33.05 g<Z)h;i/X>350 iUdftCl. 0 M5M 
10 V^jmVS^^AtFU Hh;Wx>^313 ml£-78 'CfcTigfTU M 

T4B#P B 1«^bfe 0 Sgf!l©giS2££, **y-;i'33ml£irFbT#fl?Lfc&, 7jc 

a □ *;WAH' 7 Zf u \d)VJL-T)VM&mM\zUamTMML, b 

I:»Ixf;K^>(l:2-l:l)) T*tSU $ S fcfc&nfcfcftttJl*^ 
*V>-JV7uV)lX-T)Vm&®m\zMMnL, 0 tT'HUTcis-4- 
tert-7* b^>#;i^x;V75 / D'vHlV -;H. 95 g£#fc„ 
20 (3) tulBT#e,nfccis-4-tert-^h^^^;^xjl,T5yS/^P^1ty- 

9 - 1 tEHUfcUT, ^6 <Z)###I 9 

- 5 8-9-6 4 <D<k&tfo%fttt. 
###| 10-1 

(1)4- tert -y*h*r )V7 5 J - 4 - ;* ^Vv^ P A^-tf- / > 
25 9. 13g, 7K^k*^*±hU^A 3. 05g j3j;^V7DtfJl/7Jl/3Hl/ lOOmL 
'©»£*teMTll*WJ*#bfc. S^^tK^T, SftMJVt-vA* 

#U ^*«EK^hU^ATKftft, ®M%m&%%TZZ t-4 
-tert-7 , h+->^;i/^x;i/75y-4-^5 1 ;i/- r- 1 
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)VJktfc - 4 - tert-^h^5/*;^n;V75 J - 4 r - 1 

□ 9. 20g 

(2) MIB (1 ) T!fcSn&fc£ft 9. 20g. p-* h+^-WnU K 8. 26g, 
i?*9-)l7SS\ZVi?> 5.93g fcitfiSfc.*^!^ lOOmL (DM^mik im 
5 FliPlMbfc. TbWk, RfaWL*&mfcM&mi-bVV&*mWLs 10% £ 

38W*n-^*-iJ->;&*&ig||fcU c-4-tert-yh^^ 
;Pfc;i/7^/-4-^^;i/-0- (4-^h+'>7x-^M-JV) - r 

(chmt&m) 0. 68g 

10 it ^ y U * ^*J^ 7 A ^ □ T h ^ 7 7 >f - : iiX?;i//n-^+ 

tf> (1/10) iTttfiU MfB^% (cis#:^#f) £ t - 4 -tert-7h* 
^;i / ^-;i/7$y-4-^5 1 ;l/-0- (4-* h+y7x^jtjJHr;W 

(transfMfr&4fe) ©S#«J (1:5) 3. 50g £ 

15 (3) MIB (2) T#6ttfccis#^t)10. 68g, #»ffctf-hU£A 6. lOg. ;* 
*S-)V 150mL &J:tftK 120mL(D*g£tl£« 75"CT?ll*MlPjl!tbfc. RJK 

MM& »«JE^*T^^<h(cJ;0, c-4-tert-^h^^)l/fc;V7 
20 5y-4-^^-r-l-^n^y-j^ 6. 61g 

(4) tufa (2) T#Snfccis#<htrans#<Z>21£-$| (1:5) 3. 50g £fflV\ 
MIB (3) t^fcffiarSiltfciO, t-4-tert-y # h+^;i/fc;P 
7$;-4-^JV-r-l - v^d^lf 7-;W. 77g 
10-2-10-8 

25 t-4-tert-yh^^;i/fc;W75/-4-^^;i/- r- l-S^P'v 

tts-jv mmmio-i (4) ) is&ztttjfommk&yi&m^ ##0119 

-1 tmmzVX, & 6 ©#^J 10-2-10-3 <D\t^m^%tz 0 
c-4-tert-^h^rv*;^-;U75/-4-^^;P- r - 1 -S/^n^ 
(###110-1 (3) ) £EK BStfcUT, ^6©##^J10- 
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4-1 0-8O^«*#fc. 

11- 1-11-38 Rtf 12-1-12-96 

trans-4- (tert-7* h^v^;i/fc;W75 A. da^tU->*;^>»500 ig 
<hN-*3^-^>^;K7S>250 mg, 1-(3-5?pWV75/ ynk»-3-X^ 
5 ti)V^M 5 F&lfc!fi434 mg, 1-h H h U 77-^306 mg, 

N,N-^^^*;PA7^ F5 iL©JB^*ftaa-Cl 5H*M3l#Lfc. 

^MM*1-§Ci^J:ON-^>^;i/-trans-4-tert-yh^v*;U^-;i/7$ 
10 /-N-^^;i/'>^n^ij->^;i/#^+l-$ K691 mg£t#7c 0 £©it£-tl670 mg 
kW-im.-V**-V->S mL, Rtf$?:fr*-iJ->5 mL©^£t/£^T 1 2Wjf 
SlS^*aiNITSC:ifccfc0trans-4-7$y-N-^>v ? ;i'-N-^^;W> 

* n^^it>^;v#^-y-5 h • mmm mi ©##«* h-d 585 ig*»&. 

15 e^7^>{t£ttfc£©8MKSrr75 Xfc£ttfc£) fftBtm 

MlZLT, TIBg7*3j;^8©##Ml 1-2-11-3 2-1 
-12-96 (Dfc&mttmtc* «fiU y 'J -ft^W, M&fc"&#!©7jc 

20 (mnr^yit^m (e^'jyMt^, if^7y>M^t') «, &te# 

5-1-1 5-1 1, fcL<te&«&, t>L<te£n££iifi<^btt 
D£i&Lfct)©£ffl^£o ) 

12- 97 

(1) trans-4- (tert-7 h^v^l/fc^S 7) v-^ D^\^lj->^;P^> 
25 M4.5g, ^;t^;]/*U >2. 29 g, 1- (3 -x*3\>U7^ J y°U M)V) -3 
-x^fc^sHSM 5 K3. 90 g, 1 - k K D^->^>v' h >J TV-M. 74 g, 

s.r^j,N-^^5 i ;^;i/A75 H30 vLom&m^ur^mmnwLtco 
K&m\zmwi7m± h u # ^mmm^r^ti uttt i^7m mx^ 
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t£K<£tt#1-.£j:£fc:«fctK N-tert-^H+S^l^x;!/- trans-4- (4 

(2) Mie (l) mzntcik&ms. 4 g©£on#;kk50 ml^fc, 
5 75%-^^^nnia^m»8.9 g£tn^ Mi? 1 l&WIKfcbfc. MJ»£m 

OUT, £©fb£«j£5?:**1J->25 mLWH»U 4N*M-^^^1t>»«[ 
10 (25 mL) %WZ-T&U\ZT I 6B#MSt#l,&. Eit^X-xjl/^in^ «f 

trans- 4- (1, 1 ->?^V- 4 -^^afcUxjl/fc^stfx^) 
15 ^ D ^->;V75> (*8fiD#*«12-9 7) fcftfc. 
##M 13-1-13-7 
trans-4- (^>S^:**v#jl/#x;U75 /") Da^+}->#;^>$ 

5. 07 gomkt^isyw iiiiitw^MO mi&rw.N-v^^* 
;pa75 ho. 3 ii&im^ £ffl-cii$iWJi#bfc. 

20 R^Ktt*«JEE«ltbT#6tlfcH#©5ft500iiig*, fcftbfc 2 -75 / If 
U5> J >207mg<»: h'Jx^;U75>0.4 ml©M*5Pl/8 mlJgifc'viJP*.*. 3 

n^;i/A-^^y-;p (50: l) ) -efcSl'tSJiiKi.fctK N-'Ovj^^ 
25 v^;i/#x;i/-trans-4- C (tfU 5 i»-2-4)V7$ J) M is&w\ 

*S/;U7S>240igfc»&. 
H©fc£tt&ffi#«ffl3C#U trans-4- C (tf U $y>-HJH5 7) 
v77D^\4 1 v;i/75> (^8©##0t|l 3- 1) 

2-7$y tr«j5s?>ic«AT, #*w*WtoM&fcjsK me £ raft 
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l:IIt§rtl:J:^ ^8<Z)##0iji 3-2-1 3-7 (Dik&mzmtz, 

wx^tTkmwmmm mi+50- crmmmwvrzo Rmm\z^vfu\i)v 

x-t^30 ml^iPA, ^ffi«M-f 3 J«S£nfcte£tl© 

10 ifSUU I^SMJEillfc. 
###J 13-8 — 13-16 
TJV^ynmn.T. t r ans-4- {*>z?)Vtt?sl3)V&-lUTS. J ) v 

77DA^it>^;i/^>m^nu K l. 0g> hU^;P7xn;i/^>i.92g, ^ 

PDk'T. (hU7x-j^7^» /\°^>?<7A61iiig, ^^^it>10mL© 

is m^^nownmmiiummwvrco i&m&* K^m^b-mmmm^mm 

H5MM^'J^77<r7a*7A^D7h^77^- 0$j£ : IHt 
x^;W^+l-> (1 : 2) (1 : 1) ) Tf!®tU N-^>v;^+v7J;i/ 
fc;i/-trans-4-^>y-r;i^>i7a^'>Jl/T5 > 883mg<H#fc 0 
20 £(D{b£ti870iiig2\ 7;V=f>»ffl»T, NU^^PvU^a-^H l.Og, 
^/7nn^;i/A5mL^#C^T2TOm^U/2:. IM^TLCfi 
Wis* fcfomz J —M. 17mL t > ? x5 1 ;Ux-T-;i/5niL^in^> ^iST3 0 

trans-4-^>y-r;P>'77a^\^->;i/7$> (880##Wl 3 - 8) 830mg£ 

25 

fnHtl^fllfcLT, ^8<£>##0ijl 3-9~l 3- 1 6®M^i 

fee 

13-17 

(1) trans-4-* h+^JM^XJl^ n s\tt>-l-%M>me £:*+U- 
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^PUHS»fc. *O*ft^^W>50mL**fc, ftftTT'^l^'J >7. 58 g 
£i«TU 2B#M«#L&. E««*10%*x>a***K:atf, fnn^ 

(1 : 1) ^effiU^MD.DW (1:1)) T?**fiU 
IftLT, trans-1-^ h^->^;^x;W4- (tM'J/*^-^) S^n 
6. 49g£#fc. 

(2) 7^rf>#H^T> mmmvtzLVk (U^>7A^vyobf;yy$ H) 
10 0^t>-fh7tHn77> (3:5) M40mL (0.024jdo1) fc, -78*0 

ItflH (1) m^n^nrdt^ 2.0g©xh5kFD77>£ftlM£»rTU' 

5?H1.46niL£EJfc$ii\ Kfi^TfiSE *£Jn*., WBx^Jl/TfflffiLfc. 

15 7iT^m *ttE*«JEEH*bfc. 38*§'>U*^77<r>a*7Ai'D 
"7h^77^- : ffi|I^^> (1 : 2) fr*> (1 : 1) ) Tffifi 

U h^#;i/7tf-;wi-*^;W4- (^l^U y*;p#x;w ->^o^ 
U-^OJMfefrjBW*!. 47g*fc&. c:©ii'&«jS*K^hU'7A158iBg, 

*bfe 0 M^vx^;i/x-T-;i/-^\^ri7->^M^e»w^H B Hb, i-*h* 
i/^;^x;p-i-^^;i/-4- (tMU/;iM-;W ^da+It^©^— a 
tt#592mg£t#/io 

(3) KG (2) «T?#&ftfcfc£«!> (i-W 546mg^ *i*flrf-HJ 
25 <7A251mg, **S-MwL* 7jcl0mL©jg£WT 1 1 Ot, 2 #M;ta3&«# b 

rtr&4fe Cfr^tf^K) 479mg£v7xx;i/*x*-;U7i>F550mg, ^>^;W7 
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7'r>a*7A^D?h^7-{- : WKX^W^^rU-^ (1: 2) ^ 

6> (l : l) ) t«81U N-^>^;i/^^^^#n;wi-^5 1 ;W4- (he;m> 
(^;^uy^;i/^-;i/) ->^d^v-;V7$> (i8©##jn-i7) 

13-18-13-21 
10 trans-4- (tert-^ h*v#;i/fc;k75 / ) D^1j->)t3M>ii 
tr^7^>&flME##m N-tert-^h*^*;!^ 
x>I/-t rans-4- (1- tf ^ - - ;w) n a* ->;VT S > 
£©^£•^400 mg, HJX3\>KT^>260 mg, &J;Mft^l/>8 mL©*I 

is m*7k, ma&t&TkTm&fc&L, iMtthu^^T^iE mewl 

Ci(CJ;D> N-tert-^h^r->*;^x;wt rans-4- (4-* h*2/*;P#x;Wl- 
t!^^v-;i/^;i/^-;w ^da^^75 >410 lg&ftfc. 
EOfc^fc&OTsfcftV^ »tt*frTT?K««U, S&fc&gttfcBSU 
20 trans-4- (4- * h*zs%)V#-)\,~l-\dUi? is*? 
75 > (m 8 0##09 13-18) 

ItrlBiTOfcbT^ SI8©###!|1 3-19-13-2 1 <D{k&m% 

13-22 

25 N-tert-^h^v^->^;W^-;P- trans-4- (fc^SV^WSxjW 
5/ £ o A^r ->;i/7 5 > 623 mg, . 3. 4 - 5>x h * z/ - 3 - v £ p ^'x > - 1. 2 - V 
^->340 mg*5cfc^x^7-;V5 ml®il£**£i&T2.5BSt#Lfc. £J«£ 

uufr)\,&-*?y-)l, (50: 1) ) TmMWL^~-T)UZT®mtLtZo 
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54 

^0^iMi-^W>tiIlTWU, trans -4- C4- (4-x 

9W\*r*s)\,y$> (S80##^I1 3-2 2) £#fc„ 
13-23 

5 (1) N-t>v;i/^S/^^^-;Hf^^v>1101 mg, 3,4-v^h^v-3 
-v?a:/x>-l, 2-^>1131 mg43ck^x^/-M ml<£>g£%£^T 

Vh?f774- (^I:^PD*M-iilfjV (19:1) ) 1:nmtZ>Z\£ 

iz&o. i-^>^;p^'>*;i/fc;i/-4- (4-7>*>M, 2-^^y-3-v^ 

10 O^T->-3--r;i/) -tf^^^>1570 mg£#fc. 

d©^-8-tl^lO%^3nil(D#ffiT, 7K^H^T> A7^^A^iT« 
LT, UUmh. 4- (4-yh^Fv-l, 2-> ? ^V-3-v^ay5 : ->-3-r;i/) -t° 

(2) MtB (1) Tt#f.nfc<b^<htrans-(4-^>^^v*^^x;i, 
15 757) v^D^\^it>^;i/^>m^nu H*, Mb^^l/>4 1 , h'jx^ 

75 >#&TfC£j£;£li:£ ££fc«kD, N-^>^;i^}-^>#;i^x;i,- trans 

-4- C4- (4-^h^^-i, 2-$^*y-3-^ny>>-3-r;i/) t^sv* 

(3) mih (2) , r#eti^b^i:v?^^;i/7$>mmm*, h'Jx^;i/7 

#x;i/-trans-4- C4- (4-v?^5 1 ;W75 /-l, 2-^t+V-3-y^D^T>-3- 

3")fl:h'J/^y7>TllLTKIU trans-4- C4- (4-^7^7 
5/-U-^+V-3-y^P7'f>-3-f;i/) k°^^x;]/# jl,tfxjK) 
25 nA^y^75> (S*8©###!|1 3-2 3) £#fc 0 
#%#| 13-24 

N-^>v;V^v^;^x;Wtrans-4- C (5-k H a^y ^^)V-2--( y-f > 
KU-;W JtUPtfnJW v^D'v^>Jl/75> 0.31 g©fh7kFa77>- 

mbt^-uyiQ m\ommm\z^r, mjx^;kt5>o. 15 mi, mc*$> 
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bfc. ^ttt^^^^UATS K5 mh ; e;1/*jU>0. 25 ml£JD*., 

h^57^- (&» : ^UP^;VA-^^/-JV=100 : 1) £ 
<Dit&y>}*7mmmn,T, /^^'JAKlTjllLT, trans-4- c (s-^v* 
U 7^^;i/-2-r v^>HUn;v) >^nA*->ji,7 5 > (SI 8 

©##0U 3-2 4) fcfcfc. 
10 ##M13-25~13-29 

(1) N-^>^^^^->*;i/^n;l/-trans-4- C (5-t FD+y^fJH-fV 
^>HU^W #;i/#x;i0 ->?a'v^>;i/7$>4.0 g©#nnjfcJkM20 ml 

15 Wl, ffiWS^lii!], N-^ > v 5 ;!/^* ;U#x;M rans-4- 

(2) «m35 g©7K^c»T, ±E (1) T#6nfc^^* 2.75 g, 
x*/-;wiO ml^iDx.^, 7kgt«U<7£2.61 g0**«S«Tb&. * 

20 &Tl«Jf#U -fe9-f hlCTiBim*Ji*IIJBE«*b&. SSKHNJ&H* 

t\Z&r), N-^>v;i/^-^S>*;i/^-;Wtrans-4- C (5-*^*">-2«fV-f 
>KUx;V) #;i/#x;W y^P^yJl/75>^#fc. 

25 (3) mib (2) T#e>n^b^ti^vi, ##mi i - 1 tmmizvx, m 

t«tt), trans-4- [ (5-3?* ^VT 1 5 S % JUtf=.)V-2— ( 7-f > FUx;W * 
;i,#x;l/| ->/7 > (St 8 (D&mm 13-25) £|§fc. 

£tz, mmz bx, m s 13-26-13-29 <DK&m*%ito 
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##0J 13-30-13-33 

(1) N-^>>W:**$/#;^-;i/-trans-4- C 

y^0^yjl,75> (##^13-2 5© (1) Tfcfe 
nfcfc£«j) 3.0 gOT-feb-hU;^ mlOMttfctert-r/^&jWX*- 
5 h 2. 6 g. hUl5 L JVv7>3. 5 nil, h U 7JWDSI1. 15 mlfcflljSL SLfiK: 

trans-4- [ (S-tert-^^A^fcJl/TS /" ;*3MV-2--T V*f > HU-;W 
10 %)Vtf~M ^D^yJl/75>$#fc. 

(2) ME (1) T#£>ft£te&tl£, 7K*#HMT, A7^!)A^^I 
•T*^i:fc<kD, trans-4- C (5-tert-^h^F'>*;^-JW75 J *9-)V-2-4 
V-f>KL)n;i/) y^D^yjP75> 8 1 3 - 3 

o) 

15 (3) WE (1) T#^nfc^tl^4N^m-> J ^-y->'TrM-r^^itj; 
K), N-^>^;i/^:y#;i/fc;i/-trans-4- [ (5-75 7 V-T > H 

(4) KfiB (3) Tnzntzit&m (mmm 0.5 g©^b^^i/>-tfj^ 

>5 viimmz, I{by^n7°n;i>*MzM 25 inl^iD^ ^IPtP^^ 

?77J- (mm : ^nP*^£-^/-;V=5 0 : 1) TtSt^itl?: 

trans-4- C (5-5/^7 p;/PtfMj;!/fc ;i/75 J tt)WL - -f V-f > H U 
25 ftjl'fcJl/) ~>/7 DA+y;V7$ > 8 ©##^J 13-31) £f#fc. 

mm\ZlsT. g8©##0U 3-3 2-1 3-3 3 <Dfb£#j£#fc 0 
#*09 13-34 

(1) N-^^^I/^v-^^fc^-trans^- [ (5-*;p5;i^2-f V-f >KU 
y^DA+yJl,75> 3-2 5© (1) Tf#£> 
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ntz\t^m 0.3 %omm vwmmz, bFn^^Kr^&m&o.os g, 

HStf-HJ^AO.09 gSiPA, 3B#Mi&M$tbfc 0 KJSjg£%fc*SJn;JL 

5 ^X^;V=50: 1) TiffSU#e.nfdb^tl^a^bhU^^l/'>7>TMS 
•t&Z\£\z£iO, trans-4- [ (5-v7/-2--f V-f > H U x;W #;J/#XJK) 
z/t7W\*i/)VTS.> • 3^fc7K«!£ (*8 ©###J 13-34) 
##09 13-35~13-46 

(1) N-^>>?;i/^v^;^-;i/-trans-4- C (6-x h a- W > F U x;i/) 
10 #;i/#xjW da^vJV75 > (##09 l 3 - l £l^®#&T#e>nfc 

JK#Stfl©fb£%) 6.08 gO^TKx^y-^ (x^/-;H20 ml + *1. 2 ml) 

iwt^i i *xi7. 33 gzmz, 7)VJ>mm^TT*4. mwmmmmv 

tco KfcmzlQ%7m4k±hV02±*®m*1saZ.vll9-lQtL, ^PD*;i/A300 

15 *gLT#6ttfcS«E£, y'JW*7A^nYb^77^- Wii'DD 
jfr^A-ftl&X^Jl/ (2:1)) Tffl^l-^itfCctD, N-^>^;i/^-> 
#;i^x;i/-trans-4- C (6-7 5 J -l--f > F U xjVO -^da^ 
~>;K75>4. 72 g£?#fc„ 

(2) HUIB (1) t#enm«396 mg<Z)i&te*5Pl/>10 ml«£^ST 
20 tfU> ? >0. 12 ml 104 ml£inA* 5P#F B 1JI#bfc 0 R^«efc5^*tt 

^p^h^^^^f- ^i^nn^A-Kix^ (i:D) rmmvtzo 

Z.(Dit&®%, A7?0&mmT*mWLTMUmtZ>Zt\z£K>, trans-4- 
25 [ (6-7-fe^;i/7 5 /-1-f >K'J-;i/) ^ZU^zsfrr^y 
m 8 <D##0iJ 13-35) 

mm\ZLX, S8©##091 3-3 6~1 3-3 7 tf>fb&t/£#fc. 

(3) MIB (1) T#6nfcft^<»400 mg©fcf'J^>10 ml^t^flT*** 
>7JV«^D'J HO. 085 ml^tP^.. 5PtM#L£ 0 KlSfK*«JE*ttL/ 
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M^^nnMAML, 5%i&iL 7K> »fiW7kT-«&ffK 2&7k 

n7h^77^- («: #UU$>)V&-mWtX.?)\, (2:1)) T»^bfc 0 
£©fb&%£, A7y^AMl«L«it5cttaO, trans-4- 

;i/75 > 8 C0#%^J 13-38) %%tZo . 

(4) mib (i) -e#e»nfe^ti403 ig, n, w-^^)v^^^>m.mmm 

mg, (3-^*5^75/7ntf;V) -ijM^ 5 HmmM243 

mg, l-fcHn^r^>^h'J7y-;H73 mg, &tfh U x^;i/75 >0. 181 ml 
10 ©N, N-y/^WA75 H 15 ml^£g*MT5ll#P B 1»Lfco SlSf^M 
J£miSLfc^£Mx^;W^fl?U ^pMWtK, ?K MP^7KT)S^ 

*7A^D7h^77^ (^£ : ^nn*;PA-p^/-;i/ (50: 1) ) T 

15 Z(Dik&%&, 7 y -7 AmIT« llMit^ ^ t (: J; D , trans-4- 

^□^\^r^;i/7^> (^8©##M1 3-3 9) 

(5) MSB (1) Tl#e,nfe^#/402 mg©7-fehxhUM0 ml^MlC37% 

>tK^0. 8 ml<h h U7-t h^r^mit^mi- h U ^A635 mg£S 

20 MTjnx., i. 5P#p^#bfco sjs^^tktwl, mm^)vrmmhrco 

;WA-»KX5=-;P (2:1)) Tffilbfc. 
£©te£«, /^^-yAMmTMSLTMS-rSiliitlctD, trans-4- 
25 C (fi-y^fJV75y-H>HU-;W #;V#x;i/) y^DA^yJP7$> 
8 <D&*m 13-40) 

(6) N-^>^;i^*S/#;i^x;Mrans-4- C (5-xho-l~f >KUx;W 

□^yJl'75 > (##M 13-1 iM©77ST#e>tlfe 

fc&m) *\bmm±\sxmto*mt> we u> - (5) ^hklt, ^ 
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8 ©###J 13-41-13-46 (Dit^^ntco 

13- 47-13-52 
N-'<>z;)V**i'JV\>$=.)V-tTims-4- C ( 5-t Fn+y-K > F U - 

M ist>w\*zs)i7^> (##0J l 3 - l £l^$l©2fire#£> 

5 tlfe^tl) 400 mg<Z)N, N-y^fWA7$ H5 ilgMRfciftflK* U ££451 
mgJOT- (^^^757) x^;^DU mg^JnA, 50'CT19 

h^77^f- (»:^an*M-^^;-;i' (30: 1) ) TilSlfc. 
10 ZKDfc&m*. *?;-MQ ml-xh^k KP75>10 mlMMK:, 10% 

Lfc„ WtfefcttBUU it»[*«iEE«l«6TSC:tfc«tD, trans-4-( [5- (2 

-y^wsyxfjw ^^-w >fux;ki *M-;H^nA^>' 

;U75 > 8 ©##09 1 3 -4 7) 281 mg<H#£o 
15 IfflBiMtcLT, «8©##0O1 3-4 8-1 3- 5 2©fc-&«j£ 

14- 1-14-16 

cis-4- (tert-7b*v#;Vtfx;K73- y) D'\*'iJ->#;i'#>»400 mg» 
4-kHD^->tf^'J> ? >216 d& l-fcFD^>^>7hU77-;P244 mg, O 
20 -^>7 h U 77-;P-W;WN, N, N', N'-t- h^^^;^DX^A^+h7;P 
:tD*X7x-h686 mg, N-*3 1 ;i' : EJl'*U>398 tiL &&m, N-v?*3\H> 
*;W>75F11 ilOjg^«*mT?14l»MSt»U*:. KJ&Jfcfc#£flg*., » 

y L )V&HaZ-Tm&mm?&Z.t\z&r), cis-4- (4-t Hn**>fcWJ5> 
y*;i/#x;w) y^nA+^75> • (&8®##0di 4- l) 



WO 02/30891 PCT/JP01/08803 

60 

titfifcRlftlCffigUT, ^8©#%^J14- 
'2-14-16 7 U &B£fcft<ft<Z>zK 

5 ###J 15-1 

N- (tert-^h^~>*;Pfc;i/) tf^^vXi. Og) ©^^^wajs 
K(7ml) muz* BOM >J 2 A (742mg) , Sfca^flST*^ (1.09g) £JP;L 
T, MT1 5^ii#LTM$it<5Ct^J:i3, N-tert-7 

io 7 , g i ji/tf^7> ? > • 2M.n%L*nfcc 

l^fcLT, N-- - (V7u\Z)1,\2Ui» • 2lil» 0 
15-2 

4- (tert-^h^v-*;^-^) tf^U F> (l.Og) <£>y^l/>#P5K 
H (10ml) tfMi\ZV*7)V7*>mmm. (430mg) &JPA, HfcfcifrT, 
15 MJX9MU75> (0. 84ml) t h'J7t h+y^nt FU H (1. 17g) £}jp 

15-3 

20 N-*;WS;H^7$» (5. 08g) ty^n^>^jj^y7^ft F 
(7. 50g) omt^U> (50ml) 3k^ThU7-fe h^TK*^*^ 

^hU9A (10.51g) fcttiA, gi&Tf 18l^|iBSI#UTKJS$-a-SJltte«fc 

0, i-*;i/5;u-4-v^p^v;i,y^;i/t!^^>?>^#, cti^Mt 
25 f#fc„ 

15-4 

l-tert-yh^rv*;i/^-;i/-4-h KP=^>tf^Uv> (0. 900 g) > 2-^P 
Pt£'J^> (0.666 g) Ofh7kFD77> (4.5 ml) JgJfcfc60X>!K*fc 
^MJ^A CO. 232 g) fcifl*.* 2Nf^ K (1. 0ml) 
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-4- (2-\ZV*i?-frtt*s) tf^Uv>>£#fc„ £ ©fb£«:!£i?T«LS 
"r*££te,fcD, 4- (2-trU5^-;^^» lf*U5?> 

5 4- (5-v7/-2-tfU> ? ;i/^v) tWJ5?>-Jfiifc& 
4- (5-yn€-2-t°U$^-M+y) K"*U5» • JMMfc 
4- (p-^h07x/^» Iff J • ft** 
15-5 

N- (tert-7h^^*;i/^n;V) t?^U^>-4-*^#>» (700 mg) , W 
10 *U> (319 ju.L) , l-X^-3-(3-^^^T5 7^nh!;i/)-*;^^$ 
K (702 mg) , 1-t HP^rv^>7hUT\/-;P (495 mg) , fc«ktfN. N-S>* 
?^M75 H (9 ml) ©^£$)£^ffiTl6B#fl)1$#LT£&£lt3 £ £fc 

jcDt#enfc{b-&«, mm-eMnuT, 4- (^wjy^M-jv) if 

4- (v?if;i/75y^jM-JW tf^U^>-TO& 

4- (N-^^;w-N-^>^75/^;i/fc;p) iMU5» • 

4- (p-^Dn7xrjl/75;W-;W lf^Uy>'Mil 
15-6 

20 4-75 7-1- (tert-7>*v^;Ufc;i/) tf^U^> (700 mg) , ^111 
(512 mg) , \-JL^)V-Z-®-V*^)V7^S7u\i)\,)-%)V#i?1% F (804 mg) , 
l- fc Hn^>^>v*hU7l/-;P (567 mg) , *J;tfN, N-^^?MM75 
K (10 ml) ©S^«S^fflT?16^IB«#UTKJ6***;:i:fcjE:?)#6nfc 

25 #fc. 

4- (2- If >J>W#;i/fc;i/75/) t!^U> ? >- Jgmig 
15-7 
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N- (tert-7*h*->#^fc;i/) \LU*J> (700 ig) , N-*?MV-N- 
7x-;^;VA'HMDUH (700mg) , WhUlfJl/7^> (1.05 mL) 
(7 mL) 5l$Mil#LTEj£;£tt3££K:«fc 

mBntzik&wz, mstcmsmvT* 1- (n-^?;i/-n-7x^ 

15-8 

N-^;i/5;i/H^^^>(5.08g) t HJx3Ml/75> (6. 85ml) <DMit^ 
U> (50ml) mmiz, MT^^>XJI/*^niJH (3.65ml) £iD;L, ^ 
ifiT 18B#^Jt^bTSJ^$-ti:^^«i:^J;0, 1 4 -*$>>Z)V 

10 *x;i/t?^^>£#fco ^Olt^ll^, IHtijllbT, 1-^>7J1/ 

l- (7izm;v^) tf^^> ? >-M^^feo 

15-9 

2-tert-:/^>#;i/fc;i/-5- (tHD+^?Jl/) -TV-i'>HU>0.99 g 
15 ©T-h^fcFD7^>10 mlM^^T, HJX5F;l/75>0.84 ml> 

^>x;p^-;i/0. 37 mi&in*., MTi^H#b&. S^^^^in 

^Sbfc M£x^y-;i/20 ml, ^-r V7 i ab°;vx^;v7 5>i. 02 mi£}jn 
JO^PittlKLL S^^MffiMU 2§*£«®?x^;k 5%&& 

»->U*Wo7h^77^- (^ : ^+it>-g^mx5 1 ;i/=4 : 1) 

Tsmmvw^m^mco ^n^-yt^y^ mzmmx^. 4n 

8 ml^Jn^T^^Tm^bfeo x~7^20 ml£in*T^ffibfcM£» 
U JL-T)l$ii&-t%Z£\z£.V, 5- (xh^y^fiW ^fVOF^-i 

25 nmzmtzo 

5- (* h^s/^^) -f v-r > h u y • mkm. 

5- (-Y V7u\ZM*r*,*?)V) -YV-f >FU>-:»& 
15-10 
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5-75/-2-tert-yh^'>*^fc;WV-r>H'J>0.72 %0>Wc^V> 
8 mimmiz h U X^;l/75 >0. 85 nh £ □ ciiB»*3\JM). 35 mlSiDASit 5 

t, 5- h*->#;vfc;i/7$/) -f y-r>KU>-ift»**#fc. 

10 5- (7-t^;i/75/) -fV^>F'J>-IiS 
15-11 

2 - tert-7* h * ->#;i^x;V-5-7 5 / -f V-f > P U > (WO 00/23428 1 m 

m\zLTm*>nrcik&m) ti?*^)vw^>*mmtLxm^\ ##0911 

- 1 tmm\z.LXR^^:^^tiz^r), 5- (y/WSy^^MJ^ 
15 XO-75/) -f 7-f>FU>£#£o 

MT©« la-ild, m 2 ~S 8 izit, ±fB«M££££##M<Z)^% 
©ft^B^feck»tt{it^£^^To OS*, TMej \t*?)Vm*m?o 
tt, MS -APCI (m/z) Kft3*rtt «c»£Eft^>f*>ft 
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>y*7u;us, ^x/b°u^;p*, 5f7ypt°u^;i^ tpntu^s, 

^r±y*U-;i/S, y>/U-,iH, 7pv-;vs, -fv^a 
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(2) wmnfr7$;mx&z> 

6. R 2 fr\ 

(1) mm^nx^xh^m^m^mr^-DX, tma&mfttfi> 

5 7xzm ->^n^$/;v*, ifnijy-jVS> rh^yuM 

7U;ps, ^7^/u;i/S, bwjswak tr^7^-;wa, ^ 

U-;i^6, ^>V^x-;i/S, fx/H'jyM, KtinKUSWS, ykF 
; 

(2) g$$nfc75/XT&3 

it &<Dmmm 5 tou©^^ 

15 7. R 2 fr\ 

bfDD>>~;W3k tf^Uv^S, WJ^JH, ^rt^JW 

trus?;«, tfus^^i/S, -f>FU-;nt, -<y-r>FU- 

(2) fi&sftfcrs/g-cj&s 
it nmmmm 6 aiBitofc&tt. 

8. R 2 *^ 

(1) TIE A' »««^6aR$n*H-*fcttJlfeSl'-3fl©«ftS& 

kdu^-;p*, tf^Uv 5 ;^ tr^7^-;vs, ^M^ui^g, ^^ejI/ 
*u=;ni, tfuvwg, fus^-M, -r>HU-;i/», -rv-r>Hu^ 
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(2) tibb' mnmmfrZMmnm-x\mtez>i~2®<Dwmmru 
5 a' mmmm 

;\uy>m^ is7;m, -huM. »7JW 

*> b < 7 x ~)vm, 
e^fe b < mmmw-m^ 5 ~ e m^gts. 

Iifel<tt#tI¥IS5-6MIiII-0-, *5j;tf 
15 MfcL<«#ttmM^5~6M»58S-CO-. . 
B' M&S: 

9. X^-N (R 3 ) -Xte-O-T&D, R 2 ^«&£nTV>TfcJ:^gi5£ 
20 ST&3Sf^CDlSBf§ 1 8^©V^Tn^ 1 ^iBm©<b^. 

10. X^-CO-T&D, R 2 7J*5£: 

fV 

^snigstgt^xte (2) wmtsnT^Tb£^7$ymx*&z>m$.(Dmmm 
i 8 ^o^-rn^ i mmmvik&w* 

12. X#$-CO-Xte-0-T&D, A^-CH,-TS^ R^tKHHC 
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13. X^-CO-T&D, AAJ-CHj-tfcD, R^zR&JiC^TSSit 

*©$BHfi i m-m 8 ^©v^Tn^ i to*©^*. 

14. Xtf-CO-T*$>t), A#-CH 2 -T?fcO, R'^IHfTifeO, 
5 R 2 £S«#I£ nWTfc J: ^ jRSan? fc*K3R©«H* 1 3t~S& 8 ®© te?tl 

1 SS3*©^%. 

15. X*i-CO-T?*0, A^-CH 2 -T*0, R ^^JRM* 0 , 

r 2 ^«m$ nfc7 5 y ST?&3if5fc©$gB!g i ^~£i 8 a©vifn*> 1 mm 

10 16. TEflMMSifi : 



^•tm^ommm 1 1 5 ^©^-rn^ 1 «sb*©^^«. 

^ : 

15 (S) -2-S/7/-1- Ch^>7>-4- ( 5 -~ h O- 2 - tf U $W7 
(S) -2-5/7/-1- Cb^>7.-4- (5->-7y- 

(s) -2—>7/-i- Ch^>7,-4- (^y^7^y*;pfc;i/) 
(s) -2-V7/-1- Ch-7>7,-4- (^;^>jy*;i/^-jW 

(S) -2-y7;-l- Ch?>7.-4- ( 5 -^M- 2 - tf'J 5 
25 (S) - 2 — >77- 1 - 0^>7.-4- ( 5 - tfU 5 v^-JKTS / %)V 




R 
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(S) -2 -v7y-l - ib?>7s-4- (N-X^;]/-N-* b+v'X 

^;i/75y*;wfc;w i/^nA+^7$y) 7t?)V\zwjz?> ; 
(s) -2-yyy-i- [h^>x-4- (n-x^;1/-n— rv^ntf 

5 (S) -2-y7;-l- (h^>X-4- (N-^;|/-N-^JP75 

(S) -2-y7y-l- Ch^>X-4- [ (S) -2-* h*$/*3Ml/ 

> ; 

10 (S) - 2-y77-l - Ch^>X-4- ( 3 -ts)Vn^)V\i 5V 

(S) -2-y7/-l- CH^>X-4- (3 -~ ho- 2 - t!U V)V7 

y^nA+yjl/75/] 7tfKD'Ji?>; 
(S) -2-->7.y-l- Ch^>7,-4- (4-7-fe3=v>H^7 5»-l 
15 — r;k*7;i/#x;» s/^n'v^vysy] 7-te^;Utfai)^>; 

(S) - 2-y77-l - Ch^>7,-4- (2— fVOH'J-^M 

(S) -2-i/7/-l- [h^>X-4- (4- (3-tf'Jy 5 ;^;^- 

20 'Jy>; 

(S) -2 -v77- 1 - {h^>7.-4- C4- (3 -r-y<;i/) kf^ 

(S) -2-V77-1- {hyyX-4- C4- (4 OD7x-JW 

l— -r;kfr;p#-;w ^^□^^757} 7-fe^;n?aus? 

25 y ; 

(S) -2—>7V-l- [h^>X-4- (->X-2, e-v^Jl/^W 
(S) -2-5/77-1- Ch5>*-4- ( 5 — — h D — 2 — f 7-f > K 
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(s) -2-yyy-i- Ch^>x-4- (b°^u 

(s) -2-s/yy-i- Ch^>x-4- 

(s) -2—>7/-i- Ch^>x-4- (i-kpu^-;p*;^-;p) 

(S) -2-vTV-l- Ch^>7>-4- (4-->^n7°Ptf;i/*;i/^n 
)W<7i?>- 1 5^P^5/;V7=- 7-k^;i/h°P'J 

10 v> ; 

(S) -2-V-77-1- 0^>X-4- (4-yPtf^-;Vh°^^^> 
-l-^)\sft)V-$~)V) y^D^WS;) 7-fe3MWtfP>J^> ; 

(s) -2-yjy-i - Ch^>x-4- (i — r>HU-;^;v#n;w 

15 (S) -2-yj;-l - Ch^>X-4- (2, FP-1H-E 
pp [3, 4-b] tfU> f >-2— r;i/^;i/fc;i/) yi;n^y;V757] 
7-fe^tfP»Ji?> ; 

(S) -2-y7;-l- 0^>X-4- C4- ( 2 - k° U 5 S^l^* 
~» £^UiV#;vfc;W y^a^y;P75y) 7-fe^l/tfP'J v> ; 

20 (S) -2-y77-l- {>^>X-4- C4- ( 5 -r/P^E- 2 - tf'J 

5>^;m-*v) tf^u^/*;^^;w y^n^y^y^y} 7-fc^;i/tf 

PU^> ; 

(S) -2-y7;-l- Ch^>7;-4- (v7>-3, 5-9*^)1-4 

25 ;Pt:P'Jv>; 

(S) -2-y7/-l- 0^>X-4- (4-v^P^v;i/*;i/^^ 
)V7^JM^)~JJtl)V^-M 5/^P^v;i/75/3 7-fe^;HfPU^>; 
(S) -2-V7/-1- {h^>X-4- C4- (N-7x^;i/*;W1^E 
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(s) - 2 -yy;- 1 - Ch^>x-4- (4-xh+^;ufc;vH^ 

5 (S) -2-y7y-l- {h^>X-4- [4- tf^U 

(S) -2-V77-1- Ch^>X-4- (1, l-mVA-tHD 
-1, 4-^7y>-4-^JWM-JW y^n^y^y^y] Ttt)V 

10 (R) -4->OV-3- Ch^>X-4- (5 -~hn- 2 -fc!l)5W7 
57) y^nA+yJk75;] 7t^7yu^>; 

(R) -4-y7/-3- Ch^>X-4- (5 -y7/- 2 - fc!U SW* 

y^PA+yJV75/) 7-fe5 1 ;U5 1 77U^> ; 
(R) -4-V7/-3- Ch^>X-4- (y^WS/^MnjI,) 
15 y^n^y^75;) 7t^f77'Jy>; 

(R) -4-SOV-3- 0^>X-4- (2 — f y-f > F u=;p*;p# 

j/^n^WSy] 7tfM7 , y | J^>; 
(R) -4-5>7/-3- Ch^>X-4- L) y 

P^~>;V75/3 7ir^;l/9 1 7V > U> ? > ; *5<fctf 
20 (R) -4-y7y-3- 05>>X-4- i\ZW) )Vtf-)V) 9 S 

^□A+yJl/7$y) 7tW7yjy>. 
1 8 . -$5£ C I I] : 



CN 

25 T*Sn*^«Jt, -$5£ CI I n : 
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5$+, R 1 ft**®?, tHo^5/fi»7;Wl^£X 
Xte-N (R 3 ) -o-, x&-co-£gu 



(2) tt^$nxviTt)ctv^75ys^s-r, 



CN 

5£*, R\ R 2 R^A«Wff3<h|W|-«^Wr§, 
15 19. -flSiS CIV] : 

R 1 



20 -rssns^ifcxtt-eoifi*, HRS cv) : 




R 2 & (1) Wft*nTViT"t>«fcViill5«ST?*'DTtt«^aHBJ»3&« 
( i ) -Mb V < fcH8!5*$Hb*3R£:m 
(i i) z:jR'bb<»=Sll^«*mafc-efe*S, Xte 
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R 21 -H [V] 

! N— 

v../ T^$n§ (i) lunT^iu^ii, -mbis< 
teEM^&mmmmm. x\t (2) mm^nx^xh^7s.y& 

5 




R 21 -CO-<^J) L -N-CH2-CO--N X A [VI] 

R 4 ) 1 

CN 

3ft. R 1 , R 4 , R 21 WA«|g|fia:|WI-«^-rS, 
-«!5£ CI -a] 

R 1 

R 21 -COH^^NH-CH 2 -CO— N"^A [!_ a ] 

CN 

3ft. R\ R 2l R^A«ttifB<i:IWI-S*^W1-^, 
15 2 0. »*CD«H»1«'-»1 7«©^*rnjM«fcB«©^«*fflViT, 

2 1 . it ^©tSH^ i ^~fg 1 7 3t wrn^ i sicib*©^*©^* 
20 **«^ii*n*^ai , r»*»*©ttffl»2 1 TOttoj&afxtt^Rf^. 
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2 5 . it ifrommm 1 1 7 «© wrn^i eke*©^*®, ^ 
5 -fwiir^zrr?— t?i vMtitoSffi. 



2 6 . if 3£©ig|Ifg 1 1 7 EWfntf* 1 Sfcffi*0ft'&'»©B5IIS 

2 7 . If 3$©iSB3g 1 3t~3t 1 7 « 1 EfclBtt©fl;£«l©, 
©fijg©fcj£>©£ffl. 

10 28. mmmw, -j^^jjv^zf^v—z 1 vehmi^cj; 0 #m©#: 

tef|2 7^|Sm©^fflo 
6gUUi2 7TO«©ftffl. 

15 30. 2mmmm<Dfemx\z¥®of£®<DmM'v&z>M$.<Dmm 
3 1 . m^ommm 1 ^~fg 1 7 s©^m^ 1 ^icra©ft£«^$ 

3 2. S^^SW^y— b? I Vfi#jB"C**lll#0«H»3 lSIBft 
20 ©g*«#f 0 
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